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rH E \ Experience T' have had 
of your Zeal in the faithful 
difcharge of your Trufl^ the concern 
you feettk^^bahlfor the ■ Improve- 
ment of Touth placed at this School 
/^r. Education, and your ^JDifpofitions 
to promote every Defign that tends 
to the Advancement of ufeful Lite* 
^^iti:rf^ n^q^ m^ hope, that this 
Treatife, which aims that way, may 
venture to Jhelter itfelf under your 

Patronage, 

Hat 



D £ D I C A T I ON. 

^at a mutual Agreemefit dnd" 
Harmony may longfubjtfi anion gfi 
yoUy that you may long 'continue an 
Honour to your Ttown^ Encouragers 
of Science^ BenefaBbrs to Society^ 
Happy in Yourfeliies^ your Fami^ 
lies and every other circumjlaitce of 
Life^ is the Jincere M^ijh of lim^ 
who with the deep^ fi'^f^ ^f Gra^ 
..iitudey fuhfcribes him/elf 
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«Aruhi]i«do:lAS3DdhiiSoefscilii be carried onwitboat tKe 
help of nambera ; oo,U»d« 91 ^»?n\er<5e exercife^ wiil^- 
ont regular accoraptSi And as the atility of Arithmetic is 
thus extenfiye, fo ther? are extant many Treatifes on the 
f^je£l, feme of which Wie excellent in their method. Bot 
in m^ opinion 'tVere is 'foil r^iom fot a genera]>'concinf». 
and rational pie<e/bcttcr adapted to the 'ufe of SchoolVV 
at well as of thofe who have not die affiihince of a Maflef: 
' for all the Tr^atifes that have occurred to me, have eitheV 
all, or none of their examples wrought at large ; which, 
*Jb the firft Wacc^ renders them unfit' for ' a Mailer in h?3 
'School;' andinthtfietondplice; lidt'iit for thdfe whb^ 
would . ac^'uirij i tiitD^fziixit Kit!' li 'Arithmetic, without 
ths affiftinc^of a Mcfiei^.* *To' remove this 'defca, 1& 
the intention of the following Treatife; and in what 
maQDer myAt^^:^ is executed, is wholljr fubibitttd to the 
anpsriia^l Reader. , . ,.' ,^ ,. ,\ 

.16 the (qourfc ^fl^is undertaking',' IP h'ave ejJerted^ mV 
%tAoft'erfdWv6ar/, to deliver the ^efinmonj and ru!e» 
'!n ijf BHm a manii^rasr p^ffitle^ to makct)ieiii,..at the. 
I'fame time gencraUand yet free from* fiiperflu'ties, which^ 
commonly attend definitions of this kind ; ani haver 
"|iveh fnch notes after them, as defcribe fome particuiafa». 
' not !J<wving fn>te thei general rules theihrelves, Bar tenti- 
-iij^*toe3ti>fein=Afem,''6^faciUtatitlthe bgeVatioAs. fo., 



nrt^m^m^m* 
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tach rute alfo there is annexed, a great variety of the 
beft chofcn examples, with their anfwrers, the greateft: 
part pf which are new, and 'which the reader cannot fail 
V)f nndcrfl^nding, hy means rf th^ previoae example? 
wionghtat large. After the four firftrdct in fimpk and 
^ompbar d number?, I have expirtilfedithe epetteiiins lb al- 
gebraic fign«, whkh in my opinion is far the bcft meiod, 
'for it not only fhortens the work, bnt the opcratioii, 
when finifiied, is itfclf a ru^le by inrpeaioik ^ 

And it may be notrd« that,, where .fraftiont are in thcr 
anfwer$ to any of the examples in the roles preceding 
vulgar fraaioni, they are wxotc down as^they arofe witt- 
Q4it any abbreviations; bttt all fraftions in the anfwers af^ 
tejwards are abbj:ev?ated a» much aspoffible. 1 have treat- 
ed th^ four fundamental roles, vw* Addifiqn> Subtcadiont. 
MuItiplicaticB« and Dlvifipn^ &r& in fimple numbers, and 
afterwards in compound;, for by ticking, them in thit^ 
order, difficolties do not fo £aft arife*. Yet I have deli« 
Vf red them in fiicK a manner» as to have, little or no dcr- 
yendence on each other, that they may be tanghl in what: 
Older every Mailcs chufiss* 

1^ think it <{aite needfefs for the firft ^ple ruhs to be- 

copiedou^inio the Scholars bool<8i but i f any Mailer chufts. 

to have it.dqne, L wojuld advijTe Urn to maki; his Scho^ 

|ars run oyer the example^ irH upon theici flate& i thtft 

bipgin the rules again, and write tbem, with; a few exam* 

pleai to each*, in thei^ books; and thus he inay wi^ 

eafe mix the iimple and compoHnd rules tc^gether*. Tho* 

I faid before, thero^ is nothing fuperAoous in a^y of the 

problems or general rules ^ yet the judicions teacher may. 

omit any notes, examples, or particular cafes he m^ think 

i,%f^ . And if ei(ery Scholac has a printed book, he jnsjf^ 

* eithex 
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ekher write all the rules andexatnplet ia bir aecompt 
look, or may omit the Rulet, Notet^ and Tables, and 
write down only the operacioii of each cxanrplc, cfpccial^ 
If where the rales are h>og and tedious* TMs book may 
alio be of peculiar fervice to boys when taken from 
School, either in Aaking a farther progreA by their owa 
application^ or in the retainment of What they hare al- 
ready learned* I have, cofKrary to the pradbice of fome 
M lilers inferud fereral wrought examples ki each rule t 
having found by repeated experience, that a Scholar will 
iboner get both the rule and its meaning,, by ibeing afetv 
examples wrought, than by any other method. But an^ 
Mader, if h« pleafcs, way foon makenew queftions of 
thofe that are folved>by onty changing a figure in the 
data ; and when his Scholars have^gone rijrou^h the ope . 
ration, may make tjiem invert the jgueftioa in order to- 
prOTe the truth of their work; that is, make a new queillon. 
to prove the oLiooc^ and this, will be na had exerciiefor 
thenu 

This method of a1tcrl»^ the dan of a quel^on is of 
great utility i 6 a School 5 for, as Mr. iJilworth ohfervev 
•* fome boys^Uzily inclined,, when, they fee another at 
** work upon the fam^ ^oeiHoB. wlJ be apt to make hit 
•^ operation, pa fs for theili owco.** But thefe littfc. forgo* 
lies are foon deie^td b^ the^ vigifance* of iheiTotor. 
And this is b^ and laoft cxpeditiou% pf riormed by 
cJianging a figure in the d:ata > for then> the Scholar mufti 
of conrfc go thro* the whole operation ip. order to obuin 
the folution, as alfo thro^' a fecond operaibn, in'oidcr to 
f rove Ac truth, of the firilw 

^ Jt is much the bed way to.enle^npon Vulgar and D^. 
cimaL Fraftions^ immediatejy after Reduaion, if time: 

wittr 
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tkftt baye "pot .tifnc: to l^ara.Vit^ar and jDecimal Fra£l<on^ 
with tlieir various Applicatioa» who .yet of coorfe, oaghc 
to leajQ the Tale of TJiree, Prawl.'ce^ Tare a/id Tret, Into 
jreft, R,e)>ate or DifcoapSjand Eqp^tion of PayroentSj^ fq 
jcflenj^lly /tqfi^fjte ^ahc commprj. affairs of Life; and for 
.'jhat ff ^of , ^ have ^atf4i?^^-a>ii? l*'l»^<^k »^i?teVs : ^r 
tldiejt^dljci/uns J^^aftu- inay ,tc#jchj tj\eip .in what ord^r hp 
jpleiies, r^^ard beiiig; had to the eapacity of hfs Pupil, and 
the ti^ne he ha^^.to ipend. thsrcia . I have omittd Buodec^-^ 
jtoal AfitbmetScy.becaufe ics p'ace U betier fapplkd, in ajS 
«afes, byDwio^lrraaions'. " \\ 

In thiS'TreatJfeare cort^?n^a morrj^'iifiifiH 'anH kiterefL 
irg {)articularsitwbkb '-might here be'menticiied,' burl ra» 
riier chole to refer to the Work, , aiid to \eiiM Book fp'cak 
'for itfelf, only recjoefling that theRreadcr will not too haftily 
cenfure and cortdenin it; bat * that ^ftef impartially pe, 
Vtifmgrt/Bemll^ndidl/eAtJft^ftc^dtrffWfs^i^ 

to him, and haveefcapcd my ohfervation ; and if heihoa/d 
£nd a irfln/hcfifioxof a letter, or H falfe figure, to excufe it,, 
as Arrcyfs of tJ^^Prefs'wiI^inefVI|taDIy ci'efei);ln, and fome 
'ttiy have cfcaped my notice, ■ -' \. ' 

.: It it. HOC in the leafl^rete»d^d .Hbat all tlprgs treated: 
-•fihi^ze'ase ttbi9) Mi I haM^^tfolle^d^bne (foitable to n.-y 
.pl8*)'fwi» the3jWrip[bgs.£bf\eflly ^©detdlTors, and heic: 
>j»at» iAi< lyy h^ lB ad^br i f ^d^caMcntidor ^ic afiftapcc, • 

• N. Br ThcVfe who may have occafibn to learn Merchsn'tr 
^cco/uf4i0 i wduidt^eioituWend to their per^ifal, RoosE's 
Book-Keeping, as being in ^y lojjinijjp^jcteL.h^, -c^Oawt, 
lioth in.Tbeory and Pra^ice^ 

„ .. : i: . :, .? . r . ; * . --' , .; j , :. 
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INTRODUCTION, 

MATHBMATItrS originally figiuficd any dlf- 
cipline or learning, (Mathefis :) But now it ia that 
Icknce which tonteinplates and treats ofall lands o^^uaiv* 
tities that are capable of being numbered or ineafured* 
Th^ |)art whichreblcs to numher «iil^« is c^BcA JHiif^ 
mate s and that whkh relates to meafure in jencsal^ iHml 
ther lengthy breadth* motiony force, iec is calkd Gtemnrj^ 
When thefe two are converfant about multitttde ^nd 
magnitude abftraOedly confidei'ed, they are called pane 
or abfbad Matfaematlcst and sre the fotttidation 6f all the 
other parts* Ij^hefi tl»py ^^« «PfU«4 to pmt^Ktar jfeb- 
jeds» they are called mixt Mathematka. >M>t^eiMdoB an^ 
olib called fpeculative, fo ^u* as they are concerned in find* 
nig out ^oe propoiiuons ; and praftical, as they relate t# 
ufe) and are applied to practice. 

QU A N T I T Y IS whatever will admit of augmenta- 
Ifoii «]td ^Hiiiirtition ; m is capable of any fort of eftiAa* 
donor meiifttfation. 

A PROPOSITION is fomething propcAd ta *•» 
proved or demonftrated* ' 

lA. TH^ORSM is $ demonfir»ble propofittdn Iduf^ 
doikvn a^ ap gdoidwledgcd truth; and a kx of fuch theor*^ 
t^m» i^c^lcd, a. Theory* 

A P R O B LE M is a ^ueftlon requiring fomcthing t« 
be done, A limited Problem is that y^hich has but one 
anfwei;^. Ap unlinitted Pr-oblemis that which has an 
• ' *' ' A infinitfc 
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infinite number of anfwers. A determinate At)fa le J tt: l!> 
that which has a certain number of anfwers. 

SOLUTION of a Problem is the' anfwcr given to 
it. A numerical Solution is .the anfver in numbers. Ji 
geometrical Solution is an anfwcr by the principles oTGe- 
ometry/ .A! mechanical Solution is one ^yhich- is gained 
by trials* 
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A L£]VfMA«iigmfies.apropt>gt2»Ji, which'^^es^^- 
^iovSHy to prepare the way for the more e^afy j^pprdienfi- 
nnoi tha denlonibration of ibme Theorem. 

A CpRROIiLARY, or Co/t/i£far^/i^ a^ coai^que^^f 
drawn -from aj>ro^o£tioo already demonilrated. .,- , , 

- A SCHOLIUM IS '^it remark iribde on any pi-dpofi- 
lioBj coiiroUary or.difcouife. ,■ 

» 
PRINCIPLES a*e the firfl grounds, rules, or foun- 
dations, of any Science; as Definitions, Axioms, Modulates, 

«nd Hypotiiefes. 

, . ..... . 

A D E ]^ I NI T I O N tsf our explication rOff an^ wpfi o^ 
term in any Science ; which explication ough^; to .be d^s^^* 
and to contain no word or term» but what is already 
iloiderftoQcL i 



JL, 



An AXIOM, or MaJtim, is fuch a common, plain, 

ftff-evidcmt ptopoiitidn, ' as nobody t:ah deny witKo&t con- 

tradiding^common (anh .and reafon. And nothing odglft 

to be allowed for an Axiom but what is thiis- clear amd* 

felf evident : as, that nothing cun aS ^here it is not \ that a 

tit ng cannot hy am! net biy at the fame time ; that ^the nvhojets. 

greate r than a part thereof \ that «o hdy can naturally ^9 into 

nothwgi Out of an infinite nufnbcr of felf ^VideUVftuths that ' 

occur 
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occqr tbihemtitd, mem&Ie^^liich^as ai^ generaj^ aild ofmdg^ 
uCt in demaofbatmg.any'icitiioe^ ind lay tbem'upin fioi-etxyjl 
^v^rec0ii^^ aftto^d-jtqiiioeB. And tbo' in tkeirseafiao- * 
ing^heyido :d0gi£ alw!fl|f{itetttuiB<faokaBd fbch '4xiom$ ^ y«t^ 
thfi iiun4'perceiv€^ th»^ ;ffl9C^ of. tkcsa^mdioiit . ftoppingf^t 
tolhear them particiili«}y i»^(itied^ named. , * - « 
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A POSTULAITE, Vr P^Vi//<?/?, 15 fomething re- 
qau^d to be granted, wliicR is too evident to be deniqd*. , 

A&. H YP O 1:H£S I S is a ruppoAtion^Airaiiied^* t» be 

true, by which a man is taarsue, aqd build his reaibning.> 
upotn ;- . .^. ' - 

D FMO N'S T RA T 1 6 N, Ys a hain of arguments de- 
pending on one. another* :and ^founded primarily on firflf 
and fclf evident Prindpksj or pWi^.Propofition^ «fla- 
bUflied and proved fr^nKVfpm, and, at la^ endjiig^* iii Jte 
inviiu:ibre4>roof of tl^e t\\u^ to bNC. Seigonftratcd- 

NTETltO^Dis htt art of difpbiing a 'train of argu- 
ments, in right order, eiflier to find" out the truth, or fal re- 
hood of a Proportion ;* or to dcmonftrate it to 6thcrs 
when we have found it out* This is either analytical' or 
fynthf tical« . . , ^ ^ ^ . . " . 

AN AL'^MlSi or the Jnalytic Method,' h the art of 
finding out th^ truth of a Propofition,* by fuppofifig the 
*hing to be done; and goii\g back ilap by. ftep, till y/K* 
arrive at Jome known truth. This is called the /w/it^*^ 
uifuefiiioif, axiH is generally ufed in Algebra. ' . , 

-SYNTTHESIS, or xMtSynthetkMeihJy is the fe'arch- 
ing OQt'truidi, 1^ firft laying do\vn fome fimple and ieafy 
principles, axid pottfiiifeg the' cbnfe<|\ietK:es till we come at 

the conplttiion. This method begiiis at.the mod fimple 
-;.-'. A 2 ^ and 
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^^nlfiafy 'tliiii£s» amd yroceeda to tb^morc consf^uhiiULd ' 
gtoeral. It is aUb called the niediod^of <xun|safltio»y lifi4 

38-cnttnuy toiheAAa^yiAcmethoti uth^ ^voceedd-fifom' ' 

ft^owa jprindples^to laxonkiibwitcaiiidtt^ati f wIbM the o- 

thtrgocsin a i«tn>gtade<«rderftoift the tMiig ft^ 

was knowiv to Ibsie knofirn frilu^^ttf. Aad therefore 

mlien any truth, has been fonndout t^the Aaalytic me- 

Aod ; 2t may lie demonilrated in a backward order^ by 

Synthe&V 

l%i Signification and Exptanation of f^ , 
Signs ^ or QbdraHerSy ufedintbh Treatift^ 

4- ItiTOREi or tob^ added»beingah affirmajtiveii^* . 
XVX Thus 9-f-6 iigniifes t$ added to 9 ; andii-f 2 1 
denotes ^udded to 2, orthe fum of 4 and ^. The I^e 
muft be underftood whea Teveral numbers sse conncQed 
with the fign + as 7+4+^3+25; L^tt*'* with a lint 
drawn over thcmr-thusa+b+c+dfignifcsthe Sum of ^ . 
kp o and d* 

— Less, or to bd fubtrafted, being a negative fign, 
' Thus 9«^6 means /^ taken out of 9 ; and a^ ^de^pfi^s 
the :^mainder when b is fubtrafied from a* 

X RfbtTiPtiBD by» as 9x6 fignifies 6 rimes 9, or 

9 piaWpficd by 6 ; alfo a X ^> or ab. is the produft of « 

and ^, multiplied together where note, if letters ftand 

together like letters in award* as oBcx^ dicy denote the 

produA of tf, i, a and x. But when a number \» prefixed - 

fo a letter^ which is called ita aomeral ^ot&fiitnU as- 

tox> it denotes ten timei ^. ' 

Divi- 
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-r- Divided by, thus 9-r-3 fignifies 9 divided by 3», alii 
3)gr( or 9 ixgnifies 9 divided by 3, and in general a-r-^, 

or ija{9 or ^ is the quotient o£a divided by i* ; 

=: EquALiTY, orcqual, a$^+6=t5,that is 9 ind 6 
equal 15 ) alfo 9— 6=:3> thatifi gAsd by 6 equate 3 i 
alfo 4x3= 1 2, or 4 multiplied, by 3 equals w j alf9 
12-^3=4, or 12 divided by 3 is equal to 4, 

:' To, pr i'su, in the rule vfTfuior Propwtiffni 

, " ii « »,*>-• . • . , 

: : So is, or n»bat w///, a note in proportion, thus t& 

2:3: 14:^, fignifies^ as 2r ir.to 3, fa is'4 to^ ; andaa 

a'h'\ c'J^ that IS as ^ is to hy fo h ctod* 

• - ^- ^ » ^ . 
-rr Continual Proportion," arriut^rrf orw, ^, r; 1/, 

are in coiuinual proportion. 

§ Section, is put todiJlfnguifB the divJfioB^ofa Cbap*. 
- ter, as 5, ly. fignifies SeAion p'ourth, ^ * 



Alfo for th^ ikke of brevity j^-ed i» put /or . adHed, -*^d' 
forfubtrafted, Xed for multiplied, :X for multiply,. -r- fo^ 
divide, and-f-edfor divided: Jikewiftr-f^ing for addiiig,-r-ing 
fabtrafting, Xing multiplyingi >^cr multiplier, -i-ingfor 

dividing, and -f-for for divifor, in the follQWirfg Treatifd 

I would advife the Eearner tcr maKe hTmfeir acquainted 
With the above Signs or Charaders, with their fignilita- 
tions,. which,. being pcrfedly learnt, will help toconnad^ 
the work, and is a ihorter, better, and more fignificant waX 
•f denoting wliat is to be done inmod'operattoofi than^an^ 
be exprelfcd in words at length. ' • 

' . A3: THE- ' 
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^Arithmeticians Guide. 

ARITHMETIC. 

DEFINITIONS. 

,ITHMETIC is tie wt of numbering, 
or (rf'porfiKnung.calcuUtioBtbyar^Iitnu* 
nagement Qfnumtien. 

2 . An Vttit u the beginning of number, ^d 
i3 that by which every thii^.is called one. 

3. Ktmiir is 3. colledion «f units : by 'ihi^ 
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f. A- nMe tiimitr i* a precis namber mtkont any 
yartsumexcd. 

6, A K^xt Numitr is t whole nnmber with fome pan of 
«n uait aoneu ; which part is called a. fraction. 

7, OnennmberisliudtoswA^rf another, whenitfoex- 
a^y <livides the other, that nodiing remains : but if there- 
be 8 rettainder it is Taid to divide the other, bat not to mea" 
&re it. 

Conalluy. Any nnmber is a mcafure to itfelfl And > 
is a meafuie to any number. 

8, One nnmber is faid to be the multiple of another 
when At contains it a precife number of times : as 30 is 
the'mult^e of 6, for 6 is contained 5 times in 30. 

f, Aik 
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number of timet m sMtlter. So 4 is an aHqaot part of 
the numbers 8,12, 16, 20, 24, 28. . 

Cmt. ileflce t is an aliquot p^t of atijr number : but a 
Bomber canODt be called an aliquot part of itfelf. 

10. An akf^d part is fuch as iatontalAed in asotler 
forne number of times, with fome part or parts over ; as 3 
and 4 with leiped to lo* 

11. An t'vennumbir is that which OMy be £vided into 
two equal parts ; as 8 into 4 and 4. 

12^ An ^dd mmhtr is that which cannot be divided into 
two equal parts ; as 3, 5, 7, 9, 1 1, &c» 

Cor. The numbers i» ^» 5, 4, &c* are akcmaitely odd 
and even for ever, 

13. AfV«M#JVk4iiii«riitfaat iidikb«iiiMlyb«fl^ 
by an Unit* 

14. CdfriminfVKt fttch atrfl^ers as M prime ¥9 each 
other, whetn bnfy an Unit can meaAire them boti^» 

Oon Therefere 1 aspriaie to eveiy number. 

1 5 . A plain Numifer is the produ A ortwo o^er niuhbe^rai 
-io. Aj^ViVjwn^^ is. the product of three numbers. 

^j. A>^«^7r//f«^iffArr is the product ofaHHmber by it felf*. 
i8« Acniim»Miir\s thepiodu^ of a number mi it| 

19. kperfeS Number is that whidi is equal to thft'luoi 
cf m, its au^papt psttts : as 6 is zpaftdt Bumber, becaafe 
its aliquot parts l» 2> 5, beiog adoisdreftoce the fame. 

aob A cmfpjSff Nuaumr is produced by aukiplying fe^ 
reral other numbers tofl^er, called Fadors or Mult^f^ 
crs« Or it is that whicA other numbers befides unity will 
meafure, as 4mearures 8 byz»and 2 Aeafuret 8 by i^. 

at. Densnunati^n ts the name of any integer or thmg.. 
Thosk pounds* ihilEnBs» pence, and i&rthings, are (tv^ 
tal denominations} wWe Aiillings are of a lower deiio- 
minatioB than poundt, and higher than pence. 

NOTATION. 

XH £ CharaBiTs by inUch numbers are exprelM^ 
are cMite tdv . tSm maunctd Fiiwrtt (Sometimes 
^digits) of the Arabians ^ or the Am anmismalt^M^ 
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ttttoTilie Jtmntii The Names of diofe*Chara£lM> and 
&e Numbers they ftand for are here fet down. 

Arabian Figures. . w^: .. ,. ? 

'. o nothing, or Cypher* RoiHian Letters^ 

I one, or an unit.. I one 

Then 1 4: ^=:^two. . . V five. ... 

2+1=3 three*. Xten. ,. 

3 + 1=4 four* ' L fifty. 

.' . 4,+J5;5fiv^ G hundred. '. 

5 + 1 =6 fix. . D Bvfi hundred. 

6+i^7fevett.. M. thoufand.. 

7 + 1=8 eight.. 

.8+l=:9nipe.. , . . 

Then 9+i=ten, which has no fingle chara£ler ; and 
Aa$ . Iiy the cOA|i^«al addition' of i » all numbers are gene- 
rated. 

':r5h^*yhftleartofAridim€d(e is ^fonned byth^fe ten 
figures, ^ddi^ vaxioDs applioation in^he five fundamen-r 
tal Rulest viz. NumeratiM^ AddiH9n^ St^raOi^fr^ Multifli^ 
cat ion f said JDivtfiotf. 

A X I O M S. 

P toor froni' <^qual -numbers, -e^al nuiftbers be 
added orfubtr^dted their fum or remainder willbd 

T. If eqdaf htiirfBerslSfe >ce<Por4^'Bl)r»dqraal ffsmbersj 
their product or quotient will be e^a?.'' 
■ 3 1 unity of i neither nmltipliw ttOrdinMes ^i. cUh« 
produd or quotient is ftfll the fame. '' - ' 
- 4. Ifa number be compolcd of two nuihbers Xei' toge^ 
ther ; citllef of - theSh- iiiear«re5*it^)yHthe other. ' * 

' J. If dnumbef mcafures'fcveATothftrnambiers,*it like- 
wife m'^urcstlie-(um,t9rdf1ftren€e,*oftAefeAumbtr3. • 
• 6MFa numbed meafures atiothcr,it alio meafures every 
number whichthat^thermcaAiresi *' ' » 
' ' 7. Ifa number meafures the wholc^* and^a T)trt^ taleeii 
away,it ^om«aJEures.the'|efidi^« I * . 

8. The whole is equal to the fum of all its parts taken to* 
geflier. • '-.-: ('>■•■ : < ■■ • .^ ^ '"1 v 

0. Thofe tibingswhichaicequataiiidiigftliicm^ves/art 
•dMiDqoaLttt onettiothexi^ . % . ' '^ ■■ [ FxaAicaL^ 
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equal. 
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tbejundmtntd RU LE $ JfiQfmfim 

AmtHMETlC. 

§ I. Of NUMERATION. 

i^^aSMKi, ftnd t6 reftd any ntttober Written. OMrrrc 
tbeTable; , 

N (J MR Jl.AT ION Yab LE- 

■■■ ■ I 
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. i. Tke TatneofMyiimnbertddeft D^t depend oa die* 
figure arSgitrBsakaie,4Mft afiMi tke igureor^^mft wheit^ 
they ftand jointly. The order of |»lac&f is 4i«dk««tt-d 
fiom tlie Tk^i hsfldio tiie Je& : AerdiM Wf duMQiHJ'' 
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removed' to^the^lefc^f thfeotli^ flj^re^ witK which- it is 
coxuie6led;.as in the £giires.fff»^e fitil.S ,uiiy.c>onei but>. 
the fecond is 5 tens, Of fifty^ an^ the^ thira is 5 five hun« 
dreds and fo on. Therefore the imnnicrsin the TabJe are 
read as fqJlow5. -^ _ ^ ,- .^ , . -. 

«'SArm^ JMtndFdd akd^rt^ two^koufelidd,' three* hundrcii - 
and eighty nine milUona, -four kundv^d and fixty fevea 
thoufands, five hundred and fifty iive.- 

2. .An:jph?»r Df itfetf i« aothlnj ^.yet ^en pbt on 
the right hand of other figures, it incceafes their value in 
t]|e i^e t«Rfok|'pipp(vrtK»^ ss. pfyq^wy^e^dhv^l ^ TJitiS jf 
figpiti^ 4 b^e?, >)at.49,%4?i|ii^* ^iqr, ^wsji^rrifefi^ 4^1. 

I ixgniiies one, 10 ten, 100 a hundred, 1000 a ti^QliJ&ddv. 
andlfo on ; and in general ten units make one ten, ten tens 
make one, hundred^ ten Jxundred^ n^ake i thoufa«d» Sec. 

3. I^O bt able^ to 1-ead bveke figures is a^ niucE as any 
commoi^ blftfinfifr '•'^y J^fiSa ^^ yQ'^ ^^ r^^ as many ab 
you pleafe By the following Rut, ta 

RJULE. Begin at the units place and diiUngaifh your 
figures into periods of fix figures each, and haif {^iods 'of 
three figures each. The &ft period to the ^htjis unhs^- 
the id millions, the jd* l^millions, the.4t{tltrii^millions» 
the |th quadri-millions^ the 6th, 7th, &c. quinti-millions,. 
fext¥*millions, fepti-mfflions, o£tr-millions, noni-millions, 
deci<^millions, &c. The firDr half of any period is fo many 
ones; of it, but the lafl half is fo man^ tHou^uidis ;of it. 

4unple 1. liSth be required td redd !|h&iollowing 

SestUmiK ^nli«ml}« qjiadri-mil. tri'-mil. fii-miU llfillfons unite* 




th.. un. ih. un. th. ^n. th,^ un» th, un. tb* un. cxtcxu 
^73>*74« a3'»043 -yS^n"- 7S^^3o 5^r»3"'« 7»*>734. 9^7>Z^^' 

Sixhtmdrcd fcventy thrcethoofand, eight hnndred feventy 

' four fexti-millions ; 

T\«p hundred thirty one thpQfasul> forty thcee quintS-mil. 
^/enliandred fifty £x thoufand, fine Imodred snd^ thiity.^ 

f>oiirquadrt-milli<)i^s ; . •> . 

%vCA:iuin(b«d '^ixty fix rthoi^fimdKfev^ni hundred* and' , 
thirty tri-millions 5 Five 



Kve iundr^a fijpty; Texen thouftud^jjuee huiid^c^ and d«- 
ven bi-millionsj , ... • . .* j ii i • 

Seven.haudred twen;tyfix tlloufa^4 feven,hi|n4red thirty 
, foiir millions J ., ., ^ . . . ,-. r . h 

Nine fiundred^ ii'xty fcven'.thoufand^ three liindred and 

foty one. . . 
. 2^ It is jeqiured to ^pRefs iij wojds,^ 700454. 
. 3*' yme4owiiigwox43 7201034 . ' 'T . 

14. Write dofvajn f{gai;es* thirty ley^n thQuiandbi-.milfi- 
ons three hundred forty thoaland, niie hundred and thir- 
ty fo.^^ millions, two hundred five ,thQu6nd, five huiiA-ed 
twc|ity,fgu^^. ^ ,0 .. .-u. . ; . 
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: § Hi S IM P L E AD DI T I ON. 

Sl^MBtE ' 4^piTM>N-iw,iuIc hy whichWwer^ 
Hfiniberspf d^, £uD^ d^omiaaiifiif a»e -cdle^d ^ 
gether.: Tte/niihiljife . arifm^ ifom Jthiofc 4:allcaion» i^ 
. called dieLf St«n. / r i . . . • : 

•^ ' RULE.. ' 

1. Place tHefcveralnamBersiindei- each: olher fo, fliat 
wt5 may ftaiid under, nmts, \tens uride> tferi\ hun- 
dreds undfei'' ^iifedrcd^,' &t. • irid di-aw a line iindcr- 

ideath. '■ ^'^ ^* "• ^ u. ,j... v, ,- . ..:.,* 

2. BegL}^ ^^ ^^fiipface of units, add up all the figures ia 
that r6w, and if their fum be lefs than ten, fet down that 
fum ftrait belpw ; if t^ei?;, fiyai^be even ten or ten», fet down 
a cypher; if above ten or tens, fet down the overplus, 
atod"for every ten ckxPf ^ ui^t^^to the next Vow.' ' 

3. At^d up in like tn^ner all the figures in .tie tens 
plaqe -^o^ether witfi tip untts you carried J3 f^t.^d^w* the 
oyecplis a|K>ve the evpl'^tens as before, carry the tens to 
the nekt row ; and To onto the^lajj ; and the figures belaw 
ihe'lirxc will be the whoW Su2i\** 
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Example x, Jjet the , numbers, 8967, $90, . mj, aofl- 
•y6s-he i«d^ tx)gcthei%-Whcn placed doWn according 
a« ihe rule; direds, they will ftjind thus j 

'$ ^ & 7 . Begintting zi6, iky 6 and j is ^ 

890 and 7 is j6,rct down 6 and cany x» 

to 3 Then fajr i and 7 is 8 and 9 is ly 

7 6 and 6 i^23,fctdQwn 3, arid carry 

1 •>!■ I ' r ■ 2. ' Theri2land 1 1$ 3 and 8 is 1 1 and 

Sum I o o j -6 9 IS 20, fet dowif 6, jliid cany 2^ lall* 

- .' m" ■ 'I « iy, i and ^ is 10, tvliichbc^ng thelaft, 

•fct down, 
ftisveiyeafy tocbndeive the reaftm of canring th^ 
tens to the next place ; for the fum of 6, 3 and 7 l^eing 
.:»6, tke^ bekm^ to the imits, and the t Id the tens; 
Agaittt ^e h<^ cf (I4 %g ^tidi l^iiit ij, frlflclj aliens* 
the 'three belones to the tens» and the 2 to the hundreds* 
U%en ihc r«m <tf a, iy'8, oAd^heh^ «oi w&ieh- are 20 
hmdredsytfae o Ikfei^gs^to that piice, 'Aad^^he a-t^ tht 
«ext ftlacet .wiiioh is:^ thoulkni^i ^ iLaftlf idie^om of 2* arid & 
is 10 i. e. 10 thoufand, that is ois in the fftifce «f thoo-* 
fands^ and i in theplace of te^thoufands. Or in fhort» 

thus. 

?he /urn ©f , tjierow of unit^' * !• 6 

he fuin of itie row 9f ten^ , . a a o 

*f tefumofihe rowofhunidicdi i.fi o. O; , 

Thefim ofthe row b^thbufarids 8000 i 

^ I o o 3 6by socta^ 

• • • 

'Bti'a'; '■ Ex.3. ^•4« 

f 7 4. . 4 07 4^. J * 6: 

3 7* 3 -. . 7.8 9 56.. .417 

7^6? 5 . • -407,1:'. 4 1^9. 

irj.'fi^o 1 6 ' ■ ' ■ "2 fg' . 7610 

<- • ;>7 01 ' I I'l ■ 1 0.1 3-7' 

103781 ^96720' 22398 

5 .^ p^fon .dyinf left t& hss JlP%4<iv $000 pouiid». He 
bequeathed to a Chttt^ 8£4.pottads^)r tsi eitih:bt his fivo. 
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t^i^m^i 1765 pounds : to each of his feven nieces 1655 
pounds : to 10 poor Houfe-kecpers 6 pounds each, and 
J63 pounds to his Executor ; how much did he die polfeiTed 
of? Anfwer 226^3 pounds. 

.6. From the Creation to the Fhod was 1656 years ; 
thence to the building of 5fl/ff«c«V Temple 1336 years; 
thence to the birth of thrift xoo8 years ; in what year of 
the world was Cbfijt born ? Anfwer Anno M. 4cx>o» 

§111. Of Simple SUBrRACriON. 

SUBTRACTION is the taking a Icfs number, 
called ihcfuhdttcekdt from a greater, called the «/««- 
end^ in Order to find a third number, call^ the nmaindtr^ 
or difference* 

RULE. 

. ift. Place the jir/ff«^0(/ttppermbft, and the iuhducendnior 
der, fo as units may iland utider units, tens under tens, 
&c. and under them draw a line. 

2. Begin at the place of units, and take each lower £gut^ 
from that which (lands over it, fetting the remaimdet 
ftrait under them below the line, and all thofe remainders 
together will be the required diiFerence» 

3. When the lower figure is greater than that which 
ftands over it, coqceive ten to be added to the upper, and 
lake the lower from the fum, fet down the remainder, car- 
rying I to be added to the next lower figure, take the fum 
from the Hipper, fet down the remainder; and fo proceed 
fi-om one row to another. 

To prove fubtraftion, add the remainder to theyi^i- 
ducendj and if the fum be equal to the minuend^ the work 



-is right. 



EXAMPLE S. 



I. From 38042678 the Minuend. ^ 
Take . 5 i 2 7*4 3 5 the SubducenA. 

Rem. 3201524 3^ or difference. 

^^^— ^■^^— — — ^ — - _ ■ 
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Tn operations of this (brt wben the lower figure is giMt* 
er than the upper» lo is added to the upper ; as for in* 
fiance 7 is greater than 2, therefore one is borrowed 
from 4 to make 12 ; then 7 from ic, and there 
remains 5 ; then the next figure 2 ought to be taken from 
3yin(leadof 4; but therefmtwill be the fame, whether 
you take 2 from 3> or add the i. borrowed to 2, and take 
thefum 3 froyn4, in either cafe i remains. Again 1 fron 
o you cannot take, but borrow 1 from 8 to make 10, from 
which take i and there remains 9, then one and 5 is 6, 
which taken ^oia 6 leaves t ; laftly nothing from 3 
and 3 remains. 

2. From 5040461 23 Minuend 
Take 171158017 Subducend. 

Rem. 332888106 

3* Ralph was born in 1689, and died in 1765, how old' 
fras he ? Anf\ver j6 years. 

4. Ralph died in 1765, his age was 76 years, in what 
year of the Lord was he bcrn ? Anfwer 1689. 

5. In the year 1174, Henry II. conquered Trelandj 
;^nd annexed it to the Title of the crown of England : how 
lone is that ago, this year beine; 176c ? Anfw. C91 years» 

o. In what year of our Lord, dia Henry II. conquer 
Ireland, it being 591 years iince, and the piefent year 
1765 ? Anfwer 1174 years. 

7. What number added to 704376, will make it 
806000? Anfwer 95624. 

8. I have 3 Debtors A, B, and C. A, owes me 220000 
pounds and B, 50000 pounds, A's debt exceeds C's by 
94600 pounds, how much then is C*s debt kfs than B's f 
Anfwer 24600 ]^unds# 

9. Your GrantifatbeA^ 86 years of age, your Father is 
64, you are not to old as your Gvandfim by 68 years ; what 
is the diHcrence in years between yovur - laiiir andjM? 
Anfwer 46 years, 

10. The building of $9lomati'i TVjw/A wasin-thc year of 
the World 3000, Troy wft> built 443 years before tht 

ttmple 
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temple, and 26b ynts Wore London : Carthage was Imilt 
113 years before Rome, which was founded 744 years be- 
fore Chiifty who was bom AnnoMundi 4000; is London 
or Carthage the ancienter city, and how much i Anfwer 
London by ^ 26 years. 

, II. A «s ifj years younger than By and 17 years oldeii 
than C, who in the year 1 745 was known to be 24'years^ 
of age , howoldwaseach dfthefe perfons in X765. An- 
fwer A, 4S5, B, 76, C, 46. 

12. The femidiameter of the Earth* s Orhit, or anntral 
path round the Sun^ in ^e center of the fyftem is about 
81,000,000 of miles; that oi FemtUf 59,000^000; whenf 
they are both on the fame fide the Sitn, they are in Peri^^f ; 
when on diiferent (ides, in Apogaeo: what is the difference 
of their ^^«/rc^/inboththofe drcum/tances. Anfwer 118 
millions of oviies. 

13. A is 19 years older than B. wh6 was 27 years of 
age in the year of our Loid 1745 : how old is C 
in 176c, who in the year 1763, was within 24 
years or being as old as both, A and B together ? An* 
fcver ^7. 

14. The mean diilance becweeo the Earth and Son 
being %i Diiliions of miks, and between the fiarth and 
Moon 240000 : how far aie theft two Inminanes afunder in 
aneeli^ofliitSttn, wliea tiieMoon is lineally between 
liic Earth and San ; and in another of the moon^ when 
Ae Barth isin aline between her and him ? Anfwer of the 
San 80760000 miles. Of die Moon 61240000. 



§ IV. Simple MULTIPLICATION. 

MULTIPLICATION if the repeating a given 
number or quantity, called the multiplicand, /o 
many times or parts of a time, as there are units in ano. 
ther given number, called tl>e multiplier, and the refuk is 
called the product. Both multiplicand and multiplier are 
called JPafU^rs* Multiplication, ls a. compendious method 

B2. o£ 



of additiott, and is performed by help of the follow- 
ing Table, which moil be got by heart, 

MULTIPLICATION TABLE. 



J^ is i4 Ic [6 \7 It I9 t'o: I" t^^ 



» I ♦ To I » I 10 t 11 f 14 i i6 I i8 I to J 12 I U 



a 

4 



J 9 titti^fiSti, I 24 I 17 I 30 I 33 I 16 



t i6t»o|i4^t^| 3a| 36 I 40 I 44 I 48 

35 I 40 I 45 I 50 I 55 



4» I 4' I 54 I 60 j66 





Ji.l5ll^|70_ 77_li4 

ll4l7il>AJL!iJL2f 
I 8t I 90 t 99 I io8 

) 10Q ] no } 11 

f III I i3t 
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Theufe of the Table is this ; find one figure in thetop. 
column of the table, the other in the left nand column, 
^nd the fquare where thefe two columns meet is the pro-> 
da&^ For inllance,. fuppofe you. would . n^ultiply 8 by o, 
iind the 9 in the top, and 8^ in the &de colnma* and in the 
fquare where they meet Hands 7.2 ; thus the product of 6 
and 7 is 42 ; of 8 by 8 is 64 ; of 6 times 12 is 72 ; of 3 times 
9 is 27 f of 1 2 times 12 is 1441 and fo qf any other* 

RULE. 

1. Place theMuitiplier under \fie Mu!ti{d|fbtAd, Co that 
units may ftapd under units, &c. under them draw a linel 

2. Multiply from the right hand to the left, thus : begxa 
with the units in the MuTtipUer» by which multiply the 
units or firft figure of the Multiplicand, and fet down the 
overplus above the tens, carrying the tens in your mind. 
Then multiply the 2d figure of the Multiplicand by the 
(atoe Multiplier, adding fo many units, ss you had tens to 
carry i fet down the overplus^ and carry the tens as before* 

• Do 
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DP Uit& dif yoa come to ^e Uft figure m the mttltipUcasd'^ 
whofe prodiid fet down intire. 

3. Tbm take the bconi figuvt of thi Mokiplier, and 
JDuiciply by it as yon did by ^e &rft ; fc$tln^ the firil fi- 
gure of the prod u&uades: the figure yoi^iOivltiplv with ; and 
la like jnanoer ul^ eai:h figure in it^ order^ till all the fi- 
gures of the muldplipaadaife multiplied by all the figures 
VI the Multiplier; (Serving alw^^ to let the BxA figure 
9k each produ^fojnany places jtow^dt the left hand, as ]thc 
suihipfying £gium isdiftaBt frpm the place of units. 
' 4* Laftly* jtdd ^ thffe produ^ls together, and their 
iitm will Jbe theprodu^ of ;the two aumbers given. 

Mai t^lifistioa may he piyved, by making the muUipI?^ 
cand die«iultipfier,.fQr ihen ifyoi»r produi6l ^omes out 
liheiameas before the lysork isr^g^t.. 

Some proioe mokipUiCdtipn by caft^i|; o«(t the nines^ buC 
m that meahod ia joot infaUit^ky I omx it.. 

The jbeft aniforeft ^i^ay ^ proviip^ ^mltie}i^a^on» is by 
fiivifioa^ 

F X A M: P L E &. 

jf, My%iy 8; muldpK<;a9d^ 
by 4 multiplier 

Frodua 3;r. Le, S-f 8-^ 8+8^S X'4=:4XB2=32: 

s. JMtiply 7 «. 5 3: 4. 3> Mult. 9 608 9. 
/. ^ . 8 ^r 7^ 

'!■ i l I I IW ■! . ■■■■ ll^. ,111 II W M. M »■ 

Pjodud 564 z. 7 z ProdttiSt 6 j z 6 ,2 5: 



t^^^mmmmmmtfmmm 



Explanation of the iecond Example. 

SayStimes4is j^^r^tdown ^ and carry j.;JP times ?^ 
ft 24, andj^^youearyy is ay j fet dbwn 7 and ^larry 2. ^ 
^mes f isj^aand'szcfinied !'» 4i7';*fet down^a and cairyr 4, 
5* times o Ts o but 41$ 4 ;• fet down 4 and carry c. 8 timc^ 
7^ is 5^ wMch: &t downj aad ypib have 5^6'4Z7afe for thc- 



Multiply 70534^ 
by 5428. 



DemonHratioii of the Rule* 



564^72 
141064 
282136 
352670 



Id Ex» 2<L 8 multiplying 4 
produces 3:2, of which the ^ 
belongs to the place of anits,^ 
and the three to the tens. Then 
8 multiplying 3 in the 2d place^. 
' or place of tens, produces 24,, 

- pM>duA 382858552 of which 4 belongs to the tens, 

■ ■■» to which the uiree carried,, 

which are alfo tens, being added, makes 7 tens, and the 
2i belongs to the 3d pkce, or hundreds* Then 8 multiply-^ 
Ing 5 iR*the 3d. place, produces 40^ the o belongs to the 
3(rplace to which add 2, which sdfo belongs to the 3d 
place, and the fum is- 42, of which '2^ belongs to the 3d 
place and 4 to the 4th plaioe. Then 8 times 9^ is o, in the 
4th place, but 4 addedis 4*£<aftly8 multiplying 7 produ^ 
^es 56, the 6 belongs to the 5th plMe, and .the 5 to the 6th. 
This may perhaps more evidently appear by fetting dowxr 
tht particular produds thus : 

^ " 32i 

_ 24Q; 

500 c'^ ^ 1 4oob> 

70000 J^ t 560000 * 

70534 X8= 564272 (axiom 8]^ 

iind in Ex. 4. 8 x 4=3?» the 2 bib in the place of units,, 
fnd ib on as in £x. 2. Again 2Xing 4=:8i which falls. 
|n the 2d place, becaufe the Xe^ is really 20. ' Again. 
4, Xing 4=: 1*6, the^faUi ih the 3d place, becaufe the Xer is^ 
400. Aeain5Xing 4=:20, theo falls in the 4th place, 
^ecaufe the xer is 5000.^ach figure being thus proceeded 
with as in ^x» 2d. the fum of alf their produds is that re« 
MHaired& ^(ax. 8) 




5£x.sth 3^70467485- 

Ex, 6th, 87P6543 

, Ex, x^h. 759?37 

i:x, «th. 163587^64 



I 9^74« '^ ' 
540S6 

X 90705 

704006 

1 400700065 



. 3.5 5099^^7^*55^74'^ 
4.70909094^8. 

68911015085 

11516639^41344 

1 51 3990618 341a 580^. 
CO lir. 



.€•© N T R A C T ID N S. 

I. .When either the multiplicand, or multiplier, or 
both, have cjrpheij towards the right hand, rejed'thle 
cyphers, multiply the fignificant figures as before, and to 
the produ6t» annex as many cyphers as ace ia bothr 
factors. , ^ 

Ex. iQth.. £968000 Ex, nth. 5685 

6 9000* 

'•3-5808000 51147000- 

Ex iz. 97638000x467000=455969460000000 

H. When the maltiplier is an unit with cyphers to 
the right, as 10, 100, 1000, Sec. the prodad will be equai 
to the multiplicand with ib many cyphers aonextas^ areia 
^e muItiplKrw 

Ex. 1^: 3«74 f I 10 I _ r 3^40 
Ex. 14. 3674 I I 10000 I """ I 3674000a 
HI. When the nuiltiplier is a compofite number, muUi^ 
ply continually Ixy the fa^rs ; i. e. multiply by one fac- 
tor, and that produdl By the other &c. and the lalV pro^ 
du6t will give :die anfwer, 

Ex. 15th. Multiply 36041570 by 35,=:5X7, 
.36o467pX7=:252320jo, X5=:iz6i63450. Anfwer. 

Ex. i6th. Multiply 3704604040 by 56^=8 X7,. 
^O46o404O*>^'r: 29650832^20, X7=:207457826240« 



I* 



§ V. Simple DIVISION, 

DlVlSIOTliaa compandious Subtra6lion ; t^ 
J iha taking of on^ number, called the pi^/or^ojxt: 
of another, called the Dhjitiend^ as often as p^ilible, in or- 
der, to fin4 -* third, number,, called the $»a/^ or ^j* 
Heni ; becaufe it fiiews (quoties) how often the Xjivifbr i> 
. fi^nladncd in the Dividend, ^hus* 

Divifiar Dividend 



A General It ETJ^B. 

I 

i - - 

.^« Set down tbe Diyilbr and lAviiaad: In tbe ibrm above;,. 
«CHitidfirif the Divifor be lefsor eqanl to the. fame num* 
hot of the le£t hand figures of the Dividend ; if it is lefs or 
equal, fet the figure in the q^uote, expreiling the number of 
times it is contained in- that part of the jpividend : but 
if :jpt,take one place more of the dividend figures than 
are in the Divifor, and fet in the auote the number or 
times the Divifor is contaixied in this part of the Divi* 
dend^. as be&re. 

2. Multiply the Divifor by the quotient figure.. 

3. Subtract tkef»>Qdu^/ronvthe iaid Pividend: figures f 
and fet down tfie remaiBder. 

4. Make a prick under the next figure of the Dividend^ 
va order to mark it,., and bring it down- to the right of ih^ 
nemainderrthen. this number call the Dividual* 

5. Seek how o& thcPiviiarcah he kad in tlie dividual; 
and fet the figuie exnrefiing^ the number of times in the 
quote, multipijr the Divifor thereby, fubtra£t the produ^i. 
as before, and in this^nanner the (Operation muft be con^ 
tinned till all the figures in the dividend are brought 
down one by one*. And mttf for every figure broi^lit down,. 
sk figure muflbe placed in die quote, except when the Di^ 
vidua! is lefs than tlie Divifory and then wcite a ^pher 
in the-quote^ 

Npie ^« If the ycodo^ of any ^otient figure and div^r- 
fi)r exceeds the^dividual,. the quotient figure belonging ta. 
iiich prodttfi mlkf^beleifened till the produSL is e^ual to^ 
or leis, than its dividual : again^ if after fubtrading die 
produd.from its dividual,, the remainder is equal to, or 
exceeds the I>adfor ; the quotient figure mufl be increafedi 
lill the remainder be lefs tnan the Divifor- 

ad. If there be a fUtnauLder af^er divifionfis finKhed^ 
annex it to the <^ott with the dikifor under it, with a fmalL 
line drawn between :. tKen the qpote vri^ be a ' mixt: 
numbei^ 

To p-a«oe Siwfioxf mviKipfy iAe Divifor and quote toge-- 
ihn; adding the remainder, i£ saty ; and the FrodMS. wilti 
Be equaito thm i3t>?tf<&ii^if thg .work h right>> 



t ^ > 

EXAMPLES. 

DivUbr Dividend Qaote 

ift» 3) ^ ^ 2.4 (i 7 o 8, ExpLANATioir* » 

6 • • • Firft ask how oft 3 ui 

■- " 9, which is 2 times, then 

^ at place 2 ii| the Qsotient* 

* 21 and multiply 3, (thc^di- 

- vifory by 2^ an4 the. pro* 

. ' * 24 duA ii 6; which fub^ix^* 

24^ ed from S leaves 2^ then 

■* prick under 1 and bring 

- * ^ ^ it down to the right of 2. 

which is then 21 for a dividual ; then ask how oft 3 in 21 >» 

the anfwer is 7, which place in the quotient ; then 7 times 

3 is 219 which fubdu6led from 21 the dividual* leaves o* 

Then piiek and bring down the next figure 2, and ask how 

oft 3 in two, the anfwer is o, which place in the quotient ;. 

then prick and bring down 4 to the right of 2, and the di^ 

vidual is 24, then ask how oft 3 in 24, the anfwer is 

8, which place in the quotient; then 8 timet 3 is 

24 ; which fubdu^led from 24, (the dividu4) leayes 

nothing. 

Then 2708 is. thequote. Proved thii4 : 2708 X 3 ==8 124 
the dividend* 



• 4 - ■» 



Ex. 2d. Divide 18972584 by 6023. 

6o23> 1997*5^4 (3»50 Ul^quoto 
18069 ••• €f>%%^ 



mmm 



6023 
■ ■ ■>■ ^ 

30128 

301x5 

134 die femainder. 
Pfoof 3150x602},+ i34,=:x8972584* 

De- 



f '7 ) 

Benumilration of tke RULE. 

tn Ex. I. Since 3 is contained twice in 8 therefore it is 
COntfilined 2000 times in &1249 i. e. 2 muft be in the 4tfa 
place. Andiince 3 is contained 7 times in 9 1, it is con- 
tained 700 times in the whole remainder 2124, and there* 
fore 7 muil oecvpy the third place in the qaote ; and as 
5 cannot be had^nce in 2, it cannot be had 10 times m 
the whole remainder 24, therefore a cypher «mft occapjr 
the teas plaoe of the quote ; but iince 3 is contained 8 times 
inx4» and 4 pof!ef!es the units place of the Dividend, ft 
Oiuft confeqnently poflefs the units place of the quote. 
Therefore the Divifor is contained in the ^hole dividend' 
2708 times. 

Andin Ex. 2» fince 6023 is contained 3 times in tSg*/z 

itis contained 3000 times in 18972584 ; and too times in 

the remainder 903584 ; and 5.0 times in the next remain^* 

dcr 301284; and o times in the lalt remainder 134. 

Or the Dinfor is contained in the whole Btividend 3150 
times. 

CONTRACTIONS. 

I. WhcnyottrDivifor Is 12 or Icfs than i2,divifioninay 
DC expeditioufly j)erformed by mnltip^ing and fnbtradin^ 
*|^ajUx»andwnlfaisdoimealytlie gpM^hdicm As Di« 

5)73^547 7)»967469 

' ' » ■ - 

Quote 1473469? Quote 281067 

12)1646749 8)7674674 

<5notc t37Z29j^ (Quote 9593341 

E. If theDiyifor hath cyphers io the- right of ic^ cat 
them off, then cntoSib many of the right hand places of 
the Dividend as there are cyphers in the Divifor, which an^ 
nex to thcrelnaioder^, when the operation is finifhed. 

EX- 



( i8 ) 

E X A M P^L E S. 
1.. Divide 9850716 by 8300 
Coi]tra£ted Al Las-ge* 

«j 1 00)98507 I 16(1 186^^^ 8300)9850716(11 66!?!* 
83 • * • ^^^ 8300 • • • *3*^® 

■ ■ ■ *i ' ■■ " ■ 

155 15507 . 

83 8300 



720 72071 

064 66400 



5^7 . 5^71^ 

498 49800 



6916 Rem* 69 16 Rem* 



«« 



m. To divide by an unit with typhets as 10, 100, 1000, 
&c« cut ofi* from the Dividend fo many places as the Di- 
vifor has cyphers^ and the figures fo cotofFon the left is 
thequote , and Aofe on the right the remainder. 

♦ 

Ex. Divide 7117367 by loo. The Qjiote U 72173 and 
67 remainder. 

IV. When the Divifor is a compofite number, i. e. when 
it is the produ6lof two or more fmall numbers, it is much 
eafier to divide continually by thofe numbers, than by the 
whole divifor at once> i. e^ divide the dividend by one of thofe 
jiambers, and that quotient by the other, and fo proceed* 

^ Not^» If there be any remainders afterfuch divifions, muK 
. tiply the lalt remainder by the preceding Divifor, and td 
the produ^ add the remainder belonging to tht^ faine Divi- 
ibr ; then multiply the fum by the next preceding Divifor, 
and to the prod u6l add Ks correfponding remainder: and 
(0 proceed through all the piviibrs and Remainders, and 
' the laft fum will be the true remainder as if the Divifioa 
llod been peribrmed at once* , 

EX, 



( *9 ) 

EX A .M P L E S; 

ift. Divide 56374-6673 by 35=7x5. 
5)56374.6673(1 12749334(16107047 -;quote 



.35 



ift rem. 3 2d rem 5 



then 5x5 =:::25>+ 3=^28 the true remaiaden 

2d. Divide 67467367 by 72,=:8;C9 ^ 

9) 
8)674^73-67 /'«43342o(937046 ^ quote 

^«MM««a« ' III- 

rem. 7 rem, 6 , 



. then 6x8,+7a=5-5 the true remaiudcr^ 

3d. Divide 7386989 by 144=6x6X4 

6) 6J 

4)7386989(i84i6747(30779i{5.i29S ?^^ quote 

r 

rem. i rem. i' ren?. 3 

then 3x6,s=i 8, + i=:i9,X4=76, + 1=77 true remainder. 

v.. When yoohave a large Dividend, and your Divifor 
•i^ often repeated ; make a table of all' the produ6ls of the 
Divifor and the 9 digits. By this table Diviffon ^nay " be 
wrought by infpediony by help of Addition and SubtradUon 
only. Fcr you have no more to do, but only '^o take oat 
of the table the number always next Itfs than (or equal to) 
e^ch .dividual, and fubtra^ it as in the general rule , 
remembering always to place in the quote the figure in the 
iinail column, which is oppofite the Produd m^e ufe of. 

•-EX 
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EXAMPLES. 

1. Divide 403779820571 by 35016. 
TABLE, 



35016 

70032 
3 I 05 o 4 a 

4140064 

17s o & o 

6 2 I o I 9 6 

7 2 4 5 I I 2 

8 2 8 o 1 :? S 

19 315^44 

■ • f 



35016)403779820571) 1 1531294. 
35016 ••' — 



t • 




186038 
175^80 

109582 
105048 

4«40 

I50I6 

f 103245 

.20.032 

332137 
315144 



/i 



4. 









140064* " 



*v \ I 



■»^. 35509937^556740 
3^1.35509937(^8556740 



4«bU70902o«46pg »54t)86 



l^fl*!^^'^*! 96745. 

c " 



1-0(^09065 



rtf^Af 
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§ VL Xa^^s ef Mcney^ l^etgbts, and 

Me<ifurts, 

I, Of MONEY. 

f* d O Kofe t. L. denotes pounds, S« 

4=s 1 /► / Aiilings, D. pence, and Q^ far- 

^g 12 ^ I / y things, Whi^b art the firft letters 

nfus 9Ark -»« — -' I of their latin names libra, folidiy 

^ -^ de'nani, quadrantes. 

2^. The letters at top denote th^ names pf all the nunibers 
«rait below them. Ail the numbers alfo on fiie fame line, from 
left to right arc of equal ^yahic> thus in the laft Uneof^this table, 
960 farth. X40 pence, zo^fiiiU. and i pound a)« all equal to <aca 
other : and fo in all the following tables. ' 



{ 






3. I denotes I farthing, or -i quarter of anything* ;; ^ ^%i^ 
V - - --- a half-penny, or a half of any tliiiig/ . v *-|vl: 
I 3 fvthm'gs, or. three quarters bf any tki%i. sl^ 



2.0/ THOY WEIGHT. 






{ Grains gr. penny ^ghts dwt« *! Not*. By 

34 = 1 cnmces eau / thw Weight 

480 20 =: I . pound lb. f P**^^f ^'^^«^^^ 

5760 .40 ^- = > Jc^b^Td: 

c^m, liquors, &c*ju:ie weighed. By this alfolhe proportion of 
xGravity in PbiloCb^hical Experiments, which any two bodies 
have to each others ^tt tryed \ as i^ippofe gold to filver, &c« 

5, Qf Apothecaries WEIGHT. 

Grains Scmpl^^. Note, By 

40 ±r i' • Dran^s. T this weight 

60 5 =k ^ Ounces/ I Apothecaries 

^ ■" ■ ^^ ^ , ^ ernes 5 tho 

they !>ify' iftB'fett tMeiV^iligsb^^AvoMupbfe Weight. Xpo- 
thecaiSe?r »>^ttte lime* as Tr^ Weight,* liavfeg Only foroe diffc- 
rentdiviiiont. 

4. Of . 



{ 
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4 OfAomriupols WEIGHT. 

f Drams dr. Ounces oz« r 

i6 =r I pounds lU 

256 16 =: 1 ' Quaners qr. 

71.6S 448 zS =: ; i Hundreds C 

f 28^7* 1792 ua .4 x: i Ton I 

L 573440 35840 2240 8» 20 22 1 J 

Note. By tins weight arc Mreigherf jtH pbyfical drugs, butter, 
cheefe, ilelh, grocery, rdfin, wax, pitch, tar, tallow, fbap, hemp, 
5rc. i. e. all things of si drofly nature, and all metals, except 
guld and niver* 

c. (y Long Mba8.ub,8. 

Inches Feet 

{12 == 1 Yards ' -^ 

36 3=1 Poles ' I 

198 i6| . 5f =8= 1 Furtongs > 

7920 660 220 40 3= 1 Mile I 

63360 J280 1760 320 8 == K -^ 

' * * 

NQte.. An inch is Ai^pofed eaual to 3;barley cpnv in kn|[th» 
4 inches equal to i band. 6 (eet equal to i £ithom. 3 miles 
equal to 2 league. 60 geographical miles equal to idegree« 
or 69 and-a-halfftatute miles neafly. 
Alfo 360 degfees, or 25000 mi^es^ nearly, is the circnmlerenct 
of the Earth. 

.tf. Oi Chfh MEASURE. 

Inches Nails 

2| 3== 1 Quar. 

9 4 r: r Yard 

3$ 16 4 = 1 

Mote. % qrt. are - equal to an ell Flemiih. 

J I n ■ ■! ■ ■ ■»■■, ' !E^ngliftf 

- C 2 Cf 
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7. Of Square, or Land MEASURE. 

f Square Inch fqr. feet 
I 144 = I fqn Yds. 

-< 120 9=1 fqr Poles 

j 39204 272I 3oi s I Roods 

I 156^160 10890 1210 40 =3 1 A6re 

L62J72640 43560 4840 160 . 4 =: I 

Note. The Land Chain now in ufe is 2a yards long, and is 
divided into 100 equal parts called Links ; xo fuch chains in 
length and 1 in breadth make xooooo fquare Links (that is 
100 X 106 X 10) or 1 fquare acre ; therefore if any number of. 
fquare Links be divided by 1 00000 the quotient will be acres . 

8. Of Wine M E /ii S 17 R *E. 



r Pints 


Gallons 






8 : 


=: I 


Tierces 


. 


• 


336 


42 


m I 


JHogih. 


" 


504 


63 


«f 


1=: I 


Punch. 


672. 


.84 


2 


i\ 


= I 


1008* 


126 


3 


2 


li 


2^16 


• «5-a; 


. 6 


4 


3 



Pipe or But ^ 
= ^ / Tun 



Note, i^j ciibl^', or foJjid inches are equal to x gallon, 10 gal-'. • 
Icns' equal to 1 anchor. 18 gall, tqual to i tiindiet; 32 galf.-^ 
pjicl 3 half equal to 1 barrel. 

'tJy this "meaiure" all wines, brandies, Ipinfs, ih'ong waters, 
inead, perry, cyder, vinegar,, oil, honey, &c. are meafured. 

9. Of Ale and Beer M E A S U R k. 

Pints Gall. 

s=2 I Firkins 

81 = I. Kilderkins ' - ^ ; 

17 2 == 1 Barrel? 

34: 4 » • i == I Hhds 

51 6 3 i| = 1 

Note. The Ale gaH. containj^Sx cubic inches. In London, 
the ale firkin contains'8 gall, and the beer firkin 9 \ tlie other 
me«aurei ^bove it decreifc andincrfeafe in ^ fapie • j^ojK)rtion. 

' > Of 




t<f. Gf Dty MEASURE. 



f Pinu Galls. 


. 








« 


. 


8^ 


ss I 


Piseki 


r 










r i6 


« 


E? I 


Bttlhels 










64 


S 


4 


SSS I' ' 


Combs 






256 


52 


16 


4^ ! 


ss I 


Qaar. 






.552 


6f: 


T 


s> 


t 


t;^ I 


Wnin 




2560 


320 


40 


iO 


5 


sss I 


Laft 


15 ^^<^ 


6fo 


320 


8b 


20 


10 


?: 


i^ I 



Note. The gall, dry meaAire« contains^ t$tt cnbic ii|ches. 
At I^ondiMi s^hxrfktfik ^f coaismakea cbaidron. A budiel oi< 
water meaiiire is | pecks.. 

By this meafbre all dry wares^^fbch as com, feeds, fruits» roots > 

IX, 0/ TIME. 



Hours' 

2^ sstr I Weeks I 

.tfZ' tS 4 = 1 J 



W.nutes Hoiirs 
6a ==: 

1440 

j|x?o8a 

*4032a 

Note. I:.. The rainute is divided into 60 equal parts caUed! 
ftconds, the (ecpnds intp.^e^uai parts called< thirdS) and thefe 
again into 60 fourths^ &c • 

2. The Jii^sm Y<^ar conJK^s of 1 3 nionths r day 6 hours^ or 
)fz weeks I' day 6'noxirS} or 365 days 6 hours, nearly r 

3. An eauai month (mentioned 'above) is fo called becaitfe it> 
always conuft) of 28 days. On the contrary, a kalendar month 
j» unequal, becauie k oonfifts of) an unequal niunber of days. 
The year is divided* into zz kalendar months, viz. January 
i?ebniary,March».Apfil, May f June, July, Ai^ft, Septem-*' 
liir, 06liiber, NQvember^December.. 

To know the days in, each month obi^rye*. 
Thir ty days hath Septembei*,< 
April) June, and- November^ 
February hath twenty-eight alpnc^- 
And all the reft, have thirty-on6^ 
S^oept in leap-year, and thea's the tinae. 
J^ebt^tiuy^t^fijts aace^wfi0t|tan4 oine.- • 
* - C ^ , ' The 



( ^s)) 

4. The exaft ftlarjetw ^niiftsrbut of 3^5 4:^, r hours, 4S 
minutes, and 57 Ifeconds 5 tHo* th*'i:ommoh ok?Juli JK year is 
laid 10 contain 365 days 6 hours i which odd 6 hours eveiy fourth 
year making a day, that day is added to Februaiy, which ihas? 
then 29 days j and the year is called BiOejfctile or- Leap-year^ 
Therefore aii that are born on the i9th of February, have theii 
birth day ^ut ^vcry fourth year. ^ . ' 



% 



* * * 

2. Of a ChrcffsCircuthfereneei bow Divhtei:. 

Minutes Degrees ' ' "y 

60 ;= 1 ^ Signs ' r.v . 

800 " rosss'^ I- Circles ;eircum. 4^ • •\ 
600 %6q 12 =5 t » I • •^ 

Note I, Tke Minute is divided iiitD.6o .Sec^n^j,, Uxh -^ .il% 




time. 



a. By this AftroijopiQrs ijiet^rei cjiftances in the Heaven?,^ 
Geographers meafure this Teiraqufebus Globe j^ and Mathe- 
maticians meafure any propofed. angle.. 



|. VIL ADDiriOl^ of diger4nt 






R: U L E. • •'■><..' 1. ». ^1 



V .1 



^;. T) L A C E a'l nuiBbers, of the fame denomination^, 
X diredlly under each other, and under them draw a^ 
Kne; , 

2. BegiYi at theleafl: denom'natioa, and add up all the 
£guresin that row, as in fimplc addition.. 

3. Fin<f how many, ones of the nextfuperiordenomiv 
nation ar« contained iatbe fum, which you may do, by di- 
viding it by fomany of this name' as makfeone of- die 
Jiexi^ or any other way#^ ' . 

4,. Set downihe rema inderor overplus under the added^ 
row> and €arry the quote to the igur-Cb ©f the next dero- 
ininatioQ» i^hofe fum you null iii d and proceed ^i^b a^ 
before i andfo of tbe^eil*. In the laft. dcnominatLojEi, addL 

thejiiL 



them.t^) a5 i&t^eij^MWhpCe fym ^etdayrjj/. which „.tpgctBa» . 
with the feveral remaiaders, will exprefs the req^uiredrura* * 

Note. Addition of money may be ^rforraed «itber by the. 
above rule, qt by help of the following tables. 



PENCE .TABLE. 



.SHILLING, TABLE. 



20 

30 
40 

66 

70 

Sq 

90 

xoo 

IIP 

]20 
160 



' y. V. 






/. 



1 8 21 ^ 

2 6 is half a^OrouMi.' 23 •^— 

3 4 25.4- 
42 27*^^— 
50a Crowrf. ' 40 - — 



— 76 

— ^ & 4, 

— • 9 2 

— 10 a 

— 13 4 



I 
I 
I 
1 

2- 

3 

4 

5 
6 

r4o'-^ 7 

anAirgel. 1-60 — 8 

a Mark. -180- -* o 



X is a Guinea ■ 
3 a Jncobus. 



— 5 10 

— 6 8 aNoble* 80 — 

7 



TOO '— 
,120 — 

I • 



7 

O 

o 

.& 

o- 



a Carol OB.. 
aMoidocei 



r t 



. Exanf^pki. of. MO 'N-JS X" ' ' ' 

E'X AMPLE K ^^ EXFLA:N,ATIPN;, 



' » (: 



. * 



45 
74 

.67 
89 

93 

495 



14 

^5 

13 

M 

II 

■to 



7l 

9f 

4l. 
=^1 



12 



7i: 



and the fuHiof itwfll 
^rry^. 4 tp the lafl 



Begirt' at the. farthings, add. thent 
up and their fum is 11, or 2 pence 
5 farthings ; put down ^ under the 
farthings, r.nd cany"2 to the p^hce 
placev and 1^ turn of thecpence is 
43 or 3 fnillings ah^T? pence f, place 
the 7 under the pence arfid cafry 3 to 
the {hillings^ and the iilra- is. 92 
fRillings, ©r 4 pounds 12 (hillings '5 
place down the 1 2 (hillings ; an4 
carry 4 to the firft ro«r of the pouad?^ 
be 45 ; tlieii piacs dowoi the 5, an^ 
low,. aai the fum is 49^ which* 

place 



place (&>W0. Tcrs^iHt^troik hiotaiH Tbie anlWer tefiqc 

i» r. jdi it #w ^. £ >» ^' 



^l 


Iff 


ri 


7+ 


14 of 


^ 


17 


3f 


96 


18 


8 


T 


9 4' 


76 


«3 


4. 


V 


»7 


«f 


.19 


10 ii| 


67. 


ro 


oi 


«5 


»5 


5 


80 


14 9l, 


49 


8 


7 


3' 


II 


3f 


73 . 


19 


76 


12 


"J 


43 


»-3 


4' 


» 


Q i£ 


47 


16 


P 


2+ 


H 
7 


_9l . 


i 


3 >o 


76 





Of- 


428 


' - 


» _ ' 


' 



jtli* A of RotliefftanL U debtortoB of SBeffirfdvPor ^ 

frofs of penknives, ^y\* vp- 6d. For 264 grofsof tabfe 
ntves and fbrksi, dS^i. if3s..9|d. For *i 29^gr/.fs of razors,, 
96I. 14s. 7fd. For S' dozen of fciflbrs, 5I..QS. lofd. 
For 10 tons of iron» ^70!. 17s. 6|d. For 4B tADs of cop- 
per,H76h9«. 3^d. For itai. tons of fleel, 250! los. 6d.. 
For his acceptance of a bill drawn, 76I.. 19s. 6Jdt. For 
carriage, and itkideBtal. charges 4IV13S* 6fd4 For\^at> 
fuzn muft B draw to clear the acGompt?* 
AqC aBz3l«. >7a« a|d... 

/; 

t Penknives, valuer. ^7 . 

fl Table kttives and ibrfif^,dittOi 567 

3- Razors, ditto. 9$ 

5^ Sciffdrs'dkta, 3 

5^'Iiton,diuq3 179 

i& Copper^ dittdfc ^ ; J*'7^ 

7 StoeiydiLto. ^50 

9 A BiUj ditto. 7^ 

9^ Incidental expeiNe6>. dkia* 4. 

6thi St^ 



t. 


<A 


»7 


6 


^3 


9? 


i4 


7i 


Q 


lof 


»7 


4 


S 


3I 


M 


6 


»9 


6% 


»3 


6| 



flp^ 






Cth.'Suppofe A' Is ihlJebted'to fi "57h 6s. 9d, To'C 
127J. 14s. Tb D 9s. 6fd. To E 17I. os. 3|d. To F 
1044L ips. and to G il. 7s. 2d. Whatis A's whole debt? 
Anf. 1248I. i6s .8^ 1 s . . 

^ 7th. A Noblemaii^ gomg out of T6wn, is informed by 
bis Stev^ard, that h'is Corn (fhandler's bfllcoihesto Ujl.ios. 
His bfewer^s to'4iL*i6si .His butcher's'to ziVC. qs.' pd. 
That to his Lordftiip*8 balier is oWJn^ 2i^. To hi^*^ tallow 
chandler, 13I. Rs." To his taylor," 1371. ps.^d".' "To his 
draper, 74I. 13s. 6d. That his coacji-nraker's. demand ^yas 
214!, i6s. 6d. His wine merchant's 681. 12s. His conftc-^ 
tioner*s 16I. 25. That his rent was 82 guineas,. and hi^ j^r^ 
vants wages 46Iii cs. 'What money muft Jie f?n4>to his 
banker for, in caie he w'ould carry ,with lum 5^!. t^ de- 
fray }nj& expences on the tipad? , ] Anf. 1 1 08U i ^. 3d. 

Examples of Weights and Meajkresh 

I* Tftay WHOHT.- -4, A^OXHECARlts Wt» 

/^. •«• ^«;//# ^r/. /^. «5. dr* fc* gr* 

47 i*t 15 .?«i^ii ' X 27. .5 7*1 'f9 ^ -^ 

14 9 13 15 43 ^ 5 2 18 

*7i 10 la*. ii». - . . . 3^ 4 .6 .-^.'^17 i 

67 10 15 17 ' 75 3^1 16- ' 

81 9 10 iS" 36 2 4 z '-ly.' 



W » ■ — W ■»! 



Sum 284 4 ' 6 2 ■' * 1 217 000 



MMta 



i, _ » 



In the ih-ft Exam; "the Qrai n? arey 4, or 3- penn y weights 
and 2 grains ; put down 2 under the grains, and carry 3 
to the pennyweights" rdw; and'^^he fum' .of the pen ay 
wciohts is 66, or 3 ounees. land 6 dwts.; place the 6.'ui;l-c 
der the dwts, and carry 3 t6 the ounces, and the fum i^ 
52 ounces, or 4 pounds ^4 ounces ; place, down the 4 ' 
ounces^ and carry 42 to. the pounds::;, then proeoed as in- 
theexamptes ofintegers. iandybui vidll End* the fum to be ^ 
284ib«4c».6>dWts; 2grs^ :. :.^ . - 

3d. AVOUR- 



C a9- >, 

3d. ^voiRDUjoisB Wt.. 4th.. Lohc Measv«b. 

X* c* f • /^» ^«« ^r. dtg^ h tiu f. yd. ft* u bch 

1% 15.2 24 12 15 . 7^ 19 2 7 84 2 II 2 
17 10 3 21 15 10 60 10 I 676 I 10 1 

^' , % 19,3 i^ 15 12 ..io . 6 s^r 5. 30 i 3 z' 
Sum 33 5 o^ 5, 7 ip Sam 177 X4,.i 5 33 o 7 ir 



•■i^" 



5» Gloth Meafure. 6« Land Meafore* 7. Wine Meafutre. 



iUiEng.^N. 


u/- J^. P. 


ffii£r. GalL 


^P. 


r' * 3' 


: 3 3 37, 


614 14 


2 I 


. r^*2 1 


21 2 i& 


721 37 
301 56 


I 
3 1 


10 I 


.76 1 .0 ^ 


^23. 45 ^ 


I 


302 


9 J 


io* 17 


I 



Jffo 2 O 183 .29 ^<» . 19^3.45^ O. I 



•A&4&. if. g. p. tn, /• g* /• jfT/^ «r. <»;• </« b. m^ 

2^ 2 to f 7 3^7' 7^ J2 3 6 23 59 

17 I ju 9^ IQ I o 6 16 9 I 6 16 ]6 

12 2. 14 r. i 2 I z ^a 6 2 I 17 3a 

9 Q » & 6. I I 4 ^ o 1 6 10 la 



••■■■■■»' 



69 2 4 4 42 I I 3 10 3 2 O 19 55; 



■ ' I > 



^^•i 



II. In a Gentkman'j fervke of pkte tbere are dHhea 
9£, weigbio^ i61b. loz* t3dwts: pl^tee 524, weighinjg^ 
35ib. 1 oz. XI dwts : fpoons 5 do^en, weighing 8ih« 8 oz» 
6dwt3: MttfiXf weighistg sibiZoti knives and forks 
weighing nib. 9oz*64wt8: prefcnterrfix^ weighing plh* 
50Z. 4awts:: mags» tumy^s^ beakext^ and. other ockt 
pieces^ weighing 231b. 8 oz )$ dwtB :. a.fibror .tea. kttt^tt 

and 



•ad lamp, weighing; i olb. 6 oz. o dwt* ; an^ Ui- reft jof 
tiiat equipage 7lb. 9 ok. 2 dvvts. What quantity of pUte 
Jud the Butler under his care ? Anf. 125 . . o oz. p^wts* 

12. An Apothecary made a comporuion of fix ingredi- 
ents, the 111 of which weighed 171b goz.6d>. zfcr. I9gr. ; 
&e 2d, 9ib. 70Z. jdr. !fcr, .I4gr. ; tHc 3d 3lb. 6dr« 
ilcr. I2gr. ; the 4th 241b. 302. idr 2f r. t.i^ 5th 
iioz. I5gr. ; and the 6th ilt)« 502* 4dr« ifcr, ij^gr* 
What wa-. the wci^t of the whole ? 

Anfw. C7lb'. 20Z. idr... ifcr. i9gr, 

13. A Gr ccr bought of a Merchant, fugars welghixir 
7cwt. 3qr .71b. teas, icwt. 2qr. 171b. i3Qz.coffce3c}r. 171b 
1502, ipices, 4cwt. 3qr. 271b. 9 oz. ^ casks of currants, 
each 3<:wt. eqr. i7tb. 1 2 oz. five casks of raiiins, each 3cwt» 
3qr. 26lb. 1402 and three bag ^ of hops, each 2cwt. .iqr, 
13 02 Wliatis the wcighx of the whole ? Anfw. 64cwt* 
jlb. 10 oz. 

14. From the city A toB is 8 miles, 6 fur. 36 poles ; 
from B to C is cm. 7fur. 23p. from C to D is 36ra. 
190 from DtoE 163m. 2fur. and from E to F is 7far. 2 ip. 
What is the diflance between A and F. Anfw. 215 nules, 
I9 polos. 

5. A Mercer bought five pieces of cloth, the firft of 
vduch -coiitaiMd 49 yd»« 4^* tke iecm^^-yfy^. 5^- 
3nls. the third, 17 yds. 3 nis. the foo.th, 19 yds. and 
the fifth, V143 yds. 2 nls. How many yards did he buy in 
all? AnC 265 yaj'ds 3 ^r. 

16. There are 4 pieces of land, the 1 ft of which mea* 
fares 42ac. 2r. I7p. the-^ad C3aCr 3i;cthe 3d 9ac. i7p. and 
the 4th 1 6oac. jr. What is the fum of their meafores ? 

AiUw. 266ac. 34 pole^. 

17. Ai<?8fltlcmart bought oTa^Wxne Merchant, of port 
wine-6 tttifej ^hhda. 4^gal. of*BoardeaiJx claret 2hhd$. 
1^6 gal. 7pts. of M adrira. thhdsy ^gal. SP^^r ^^ of 
Mottntaiii liuii, 3^g*l. ' Wftat quantity -ffidnetwy in all ? 

"lilrtfw. 9 tlins, 2Widsr,' 3^5gal. 4pts. 

1 8. An In n-keepcr boueh t ale of a wholi$fH)[e:Brewer as 

fogaK 'iqits. a^anioth^F 47gil[. 4pt. aiidiit another Skhds. 
Howdufchaa-he^iy-ki^l^^'^ ' * •* 
'Ai}fMU't6hhd9. 49gal« aqrts* ipt. 19* A 



(( 31 ) 

, 19. A porn Merchant bought, ofwhijat 15 Iz&Sg 
1 wey, jqr. 61)u(h. of rye 4qrs. 7bulh. 3pks. of oats ^olsilks, 
3qr. ot beans 1 wey, 2qr; ^pks. and of peas 9qr. How 
thuchdidhebuy in all ? Ahf* 48 lads, 2qr. 6bu(h. ipk, 

20. When" B was born, A was 4ys. 11 ni^. 3 ws-oldj 
wjien C \va^ born, B Was 7 ys. 9 ms,^2.wsV jjds. o^d j wheA 
D <vus' b< 'rhi C*li ag^ was' i 3 ys. 2.ws. .603. 17 hrs. and 
^hen E Was bofn D*s kge wa5 9 years. What was A*s age 
when E* wai b 'irfa f Arif. 34 years 9 months, 4 days, 17 
hours, reckoning 1 3 months to the year. 

21. Englandwas conquered by WilU^imh 0£i. 4, 1066 ; 
Ms fon tV:lliam II. came to the Crown. Sept. 9, 1087, 
and left it Au^. 2» iioO; IVJ amlH, received it February 
3, 1689, and died March S, 170! : How. many Days did 
cach'jLl thefe Princes go\ern lepara ely, and hioiw many 1 
together, refpc«5t being had to tht intercalary Days (added 
to February, every leap year) as the y rofe in the courfe of 
time ? Ahl. \^ ill. I. 7645 Days, Will. II, 4710 Days, 
Will. III. 4416 Diiys, and a/^togeiher 16771 Days 

Note. Every fourth year being Leap-Yea^, to find which 
are luch, divide the year of our Xoid by 4, aiid when hoihing 
remains,, thofe are the Leap- Years ; to i'uch therefore you add 
one Day to 365. 

§ yiii. SUBTRACTION of diffe- 

. rent Denominations » 

9 
» • * 

' " R u t :e. • 

■ ■%,.• . I . . 

f ' . ■• • 

?• TJliACB the Ids number under the. greater, ai.djrefl" 
J7 ed in addition of dtfferen]t,denQi|iinati9a% and .1^117 
^er /them draw a line. - • ^ . , 

' 2'. l^e^ln >( the leaft denbimnaEtion, take the under 
numbers* from tTie u^per, , and iJet dow|i their refpe6iivef c- 
mainder?.beIo^ X^Kfrxi. ,• 




•m ,;i 



fvLj^ripx 
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kpmot denomination, and fubtraa a$ before, andfo^n 
to the ]aft or grcatcH denomination, which fubtraa as. 
integers. 

E X A M P L E S of M O N E V. 
Ex. I. L. 8. d Ex. a, L. s. d. 

From 767 14 7f 77^ ,2 x Minuend' 

Take 213 7 H i«9 13 7jSubducend 

Rem. 554 7 Si 582 18 7J 

Proof 767 14 7f - ■ 772 12 3|" ; 



98I. 161. 9|d. ? Anf. 37L J68. 3id. :* . * 

.,*" J ^fntl«pa«» »»B«ht an .efiate, Valued «t 14*61 1. 
13s. 4d. hb.cafli only ajnonnted to 21067I. 17s ridhow 

Value of the Eftate, - -* r r lifi, '",, '* 
His ready ponV*.-, ^^^^ {%% \3 4^ 

Hejmiftftad.to his Banker for .U793;' 15 s$ 

U2000I. ? Anf. J632I. M 4|d. -^^ '• 

»iS T"^i fffwent fums of money kdded togkhcr 
willmakc3674l. i3,.9|. ? ; '. ™ 

To folve this Qjjeftion, fet down at pleafure *"a^ four 
of the numbers, f^ their hm^ a fubducend, make 

bt ATnamStr * ""-"'"^ "'^ "^ ^^^ ^'^ 

^r*; t f ""^^.^J 411 Minuend ; ^7413 9* ' 

Kos. tatenj jpo .9 ,o| lA^^^^M^' - 



r 33 > 

^.^r *kmt-B' 4»iflM is,- Si. aira fop- tMe after ' aSfcft 
ly*. iw»^; hef-Jilfofoltf him' a- li6iife oir mift viiuerd i^' 
IC guineas. B paid him at three feveral times 86 ^til^' 
negs each, a^aaother tijfie ]g^y« htmlar^ fl<?te^. u|roift: C, fur 
jool. and ibid nim goods to the vajuc of 6oi. 17s* ^^i* 
Xdeman4 i^o% tUe bmadSe Hknds b^'twe^n diem' ? 

iB*s BILL again* Bi"; 

t. CapTehT — • ' 494 13 6 - 

^. Dirtd ' ' \ *' ■ 260 12 o 

3. H5f!e^OT Tfuft ' Yo .10 o 

B!s whole debt, -A\ ^76 ' o - 6 ; 

A<^4 virhole &bt, -iA.- ^ .42tr7 4!^ 

J ; :. B-3 B I frL agaSS^ 'A.' 
.: \ '^' • "^ "^ ' L. s. " ttc 

; f.-Graaeasrar thre^ feyenU pay.l^.^^j^,,o - 

xrNote-npEftrC, value loo, o o 

\\ Jc'ftwboli^^br'' » -i'^i ^7 4^ 

Balance due to A ' 2y4"3':*l' . ' 

'.; V X ftmf •■ • ' ^••6jr6-ti'«' ■: 

. ,. . 3 • . - '. ■• *-.!.* ^^ • — * , 

«, A^tewafi received Rents from-feveifel. p^rfon^ jt 
fojipw.: fromiA'i^oli 4C». 7|f ;from"B'2i<4^ i^^s; 2d. 
<i«m C ji^iA I4SU' ir4v'^ifttii^K*m D §61; izs/ 7|d;^ He- 
remitied- to hia Lord in caih 2dbt in-Sa*>«bte8 i c^, 
]«l|^ilidf^i>])ep^«id«ff^& the jftatfe'-26 f fdx i d:1[tt^fa#g 
falary £bf a quai te r was 20I., iosr—What refflaiw inlus 
tod8dUer>VtWb**l'*Anf. 3«§l.^fefc^F^ "* '- ^ 



.( 34 :) 

To B i4l. 95., 9d. Jo C i6L^s. gd. To D 44!* To 
E 661.,.7s,6d. Xo F iii 2s. gd. 'J'o Q 19I. |05, «nfl 
to H ar fine of thi^'marks. ^t |;he,time of ii\{$ fiify&et 
Heh^dJ;QrJum.ia-ca&L3K 1 3 s» 6d. .ul cammadiufj z^^Q%m 
hiboufi^Ufurfiiture s^\. 8s. 6d.-iiv|^latp 7I ^s. jd, in5i 
Unenuau ^. jx&gjpLjttCoveralJgJbQQkdchtfi, HyLxy^Jtoi* 
Suppofing theie things faithfully furrendered to his ere* 
ditors, what vijijl j^hjy .then Ic^e by him f ..A.iif.,9jrl f d. 

Il^* ;A: ^^5^, ^^.^, a^^cV^.*^' ^?^i^ tggetli^r valued 
at iojl.;he^o^e ar^Ji^rne|i? was-worth.361. 1 4$,i^it ^f )(e 
^«i>- an^ Harn^ wfre elleeme^ at 7g|L 19^. 9^. -^k^r 
ifiKgxamkgsj^^.regaiiie^d^^f, 70!. I9iu94-.361. i^s, 6d^ 
t-i9o=i61. 143- 3d. pl^iqof ^e Iwfneis; ^^nee :d[e 
Jcalue jt£ltSu&iibs^ 3d. ^a^ j^f theiZ^gj^. 63L fsuj6d. 

11. A gave a^firWfor 114I. 10s. ihtintereft came to 19I. 
Ke'^tH?».PM*,^4?.S"^3f^*' andjf^Xe ?t &i^,boiid for 

the &con^lor ifttereg^ he paid 0^571. ^i.s. id. i^pre^n^ 

The principal ^^Ti ritn on till tfetejatas^^l. )UL5 jdunofle 
due^and^tten Ije d^ermined to J^ake.tjjie W.^boft^^^p. 

12. A Merchant at his out-fctting in /r^z^^ owed 280I. 
Hehadjp^f^yj^4l. 14s. 6d. in w^^tsj^rf. He cleared 

p. ^miM^\Jff^^^^J'W^^ neat 

^af<^P ,An%236j^. 14s. 6d. : ^ ^ _ 

H.^fiyWl^^. - '^. Jtpothe<drUs might 

L. ^'^' ?*• ^^'** P' ^b* 2* dr# fc. en. 
«««)itf^4 ^y ^^ 1:4 ^ y 21'. 15 

"*«« W *9 AJ '^ ^ -9 5 lO ij^ ' 



ii ■■■ 



' . . . a I. u ""I ' ■'- ' — ' I ■ 

i« ■ .1 '■ 



^mmmmm 



'I 



D 2 3 A*ueir^ 
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3. An)^rduf(itfi Wtighi. 4 Cloth Miajuru 

tons c. qr. lb. oz« dr. yds. qr. - nls. 

From 27 12 I 15 13 14 371 I 2 

^akciS 16 % 13 15 15 186 . 3 3 

.Rem. 8 15 3 i 13 15 * 1S4 i 3 



• 5,. Land Meafure. 6, £»«£• Meafure. 

^ A. R. P. deg. lea m. fur. pi. yds. ft. hi.'b.c« 

From 261 1 21 39 14 I 3 17 2 I 9 I 

Take 192 2 39 19 17 i 5 21 3 I 9 2 



ta 



Rem* 68 2 32 19 16 2 5 35 3I 2 11 2 



i*«*a«ipwiH> ' •■MMBtoJi 



-7. /jF7«? Meafuri, , 8. Alt and Bttr Meafure. 
«* '- tons hhds. gal. pts. hhds k. gal. pts. 

►From 36' 2 32 3 76 I 16 5 > 

Take 29 3 47 7 07 2 16 6 



ftMM 



Rem. 6 2 47 4 8 1 16 



V^Maa^b 



g, DrjfMeatun. lO' Tiiwr- 

falt qt.'biiih. p. g. moB. ws. ds« hrs. m. 

From7 55 30' .11 2 3 «3 ^ 

Take 6 7631 935 ^ ^ 39 

Rem. 07631 I 2 4 20 40 



^ 



li. Ai. Siher-fmith bought 5 ftng^c/x of %^r- Mpi 
wcighing)5 Hn 9 oz. 17, dwts. 19, gr. Out of whichpc 

.JBw&attd fold 3 tankards^ each w«ghmB I lb. 7 02. 19 dls, 
£x c«//, each 9 oz. 16 dwjs. 13 gr. , eight tits, each 4 02. 

.18 dwts, twelve fiiulf boxes, ^ach 3 o». 2.^ ar. and 16 
q)ooiis, each' i oc. How much filver.- had h&lsitj 

,Anf. ulb. 6oa, I7dwu. jgr* ^ . ^ 

12 Aq 



Vei^fiig I3lb. ^OK. c (^. tie at one timc-foUl ^ |p« 
7dr. ifcr.j4^^,,^f}t.a^hepii*ii^ How 

much of the compoliuon had he lei tT' Am. 2lo. 8oz» 
5 dr. \ {^r 6 ^T» - ' 

13. Received in lieu of two golden repeaters, fen t to 
lamaica/in 4 763, the 5 cbifli of * indigo JbQoWiag' ; ' atd 
onalike adventure, in 1765, the foblequeBt £fe cji^fts: 
!Ehe^j/^/i»« is; .iiow^inttGk indigo^ had ^ei^ the feconil 
lime than the firft ?' ' -r 



(Ko. > 


Anno 1763. 
C qr. tb. IK 
2*3 1-6 Tare 24 


Anno.»7^« 

• C. Of. \b, IK 

No. I 1 5 27Tafe:U' 

s 2 1 27 ^*«- w^ 

33 a is -^ i^ 

4 lb. i;^at. 


3 
5 

* 


41 »7 — »7 
7 2 .10 — * 25 

.6 1 b -T-* 26 

Anf. 8^ c. 2 qr. 



14. The diflance of the Towns A and B is X9 miles f 
furlongs, k26 yar4Js ; alio cf A and C, ioo miles. What 
k the dida^ce of B an^C? ^nf. $p.^es, j;j4.y^^3« . 

15. Thei« is J9 gal. 3:^ts. i pt.. of wine,' in a \^%r 
kut^A ; how much put to it will 4^ u|jr the hogfhe^ h 
f^a£. js^ £3^. ,1 pt. . - ^ ' ' 

16', AMercer.bougJvt 3;pieQB3.,ofxlaXit.fiach containhig^ 
:27 yds. 3 qr. 2 nisi he at ojae tin^ ijplr] 44 ydp. • i qr, 
3 nls. ap5 at^9t{ier 1 3.yd{. .3 SijLaJiktl Jfiow imich iias 
ieleftf Ant ^25 ydsaqii ml. 

17. There "is a field wnol'ecQntei^ is 18 ac. I'.r. 17 pW 

^ \^}^(Ji ,9 ac. 2 r. 2-7 pis . iifow.a with . wieat -and the 

ieft with. ry^e. W.l\at fli^an^iqr then ia ibwn with rye / 

Anf Sac* zr! 30 p. * , "" 

I i8/3}^lVit>luantj^y 0^ Ale whenadde* to i7'!lhds,. 

*7 ^al- 7 pt«* ^^^.'^?}V^;^^ ^ ^^!^a3sf "Ant 2. hhds. 
33 gal 1 pf. ' ' ' ^ 

19 There are two quantit^e^«f wbeiit «MiKh{.^1tefk\fl)d^. 
dcd together q^ake 16 lails, 7 qr. rj bulh. 3 pks, 1 gaK 
^c kls qaantuy is 6 iafts,. 5 <|r» 6i7iifh* What i2; the*^ 
Sr^atexZ Aq£ la Msi«. 2 ^. ^ imih. 3 pka^ galf. ' '^^ 

§ ^^ 

11 



-fix. M a 1 1 1 P L IG A Tt i(>i^ V 

differint Dtnoiuinatoms. 

* ■ ' I 

RULE. 

• • • • I 

Itx T) LACE the X er under die leaft denomination of 

Ji the multiplicand. 
I .2*. Moitiply the lead denomination by the xer» fi-e 
how many ones of the next -fuperior denomination aie 
contained in the produd, as in addition of different de<» 
Dominations. ' 

.'''3. Set down the odds, and carry theoces to the pro« 
4u^ofthf neixtfoperior denomination, with it proceed i^ 
i>efore-; and in like manner with ail the ot$er 4enQmina«^ 
lipnfr^ to the |[reateft* 

Note* Multislicatioa and Divifioa of different denooiina* 
li^ns,. muii be learned together, becaufe they reciprocally prove 
each other \ therefore the^ learner is deiired taturn to ^iC^ and 
|pam i^ ajpng with ? IX. ' , 

E X A M P L E 6 of M O N E Y, 

t* what IS thcralacof 9 yds* 4. Sugar 7 lb. at S|d, anft 

' Ss. i{d 



of velvet. 


/. u J. 


at ■ 


» « 7f 


per yd. 


9 



Anf 



a..Tea>3lbafc 



n n 7f 



9i 
3 



AbC - 



X» 6-^1 



7- 



5. Tobacco aft. at IS. 7f 
-^anf. i^s* 

6. Wine lo gal. at 9s. 6d^, 
an£4l. ip. 

ySttgarpC. at4L 1735. 11 J* 
anf. 44!. Is. 9|d. 



8:. Beef 7 done at js 4|df 
anC f L 3s. 7|d 



5 



Aok 



X »7 - H 



I 



If 



' 1 38 ) 

'• •* , . i- - f ■ - • - ^ • * 5 

ff^- xerbealarge compofice 4inmber made .i^> of 
feveral fadors xed together* tt 13 commonly the beft wajr 
to.x (ucceSvely by the &£iors. iniUadof the whole xen 
Biit note, for the lake of eafe^ never X by. any non^cr 
above I o. 



9. What is the value of 
. 4sib. of tea L s. d. 

at 7 8f 

■ ' 9 



price of plbw^f 3 


by 5 


price or45lb. 17 


6K>i 


io. Raiftns 100 lb. at 7^ 


price of lolb. 


6 3 

10 


of loolb* 3 


2 6 



If. Tobacco, 8olb. at 
>is. 8|d. anf. 61. KSs'Sd 
l2.Clotii,35 yds.at8»*6d 
* anf. 14I. 78. 6d. 

1 3. Silver 81 o 2* at 69. Sid. 
anf. 17!. 39. 4{d. * 

14. Razors 90 nofs at 
3I. 13S/7I. an£ 33 U. 
OS, 3d, * 

15 Knives 70 grofs at f^ 

los. 5|d. aiif» 386L 129* 
id. 



If the X er is not composed of fmalt ntunbeis Xed toge» 
iher ; find tv/o or more nnmbers whofe prodo^ comes 
nearelb ; then X as before, and add what is wamiag^ or 
fubtrad what is over. 

• • • ^ 

When the-givcn xer confifbof J>|, or|;t^e i,|^ 
or ^, ofthe maltiplicaBd an^ add it to the proda£^. But 
in proving it by di vifion, Xubtrad the value of the |, |, 
or I from the given fam» and divide the remaindec by the 
integers. 



• ^^ 



• « '' 



Knives 






^ P 1 



*\ « 



.^^lUSfiBtoiE^djd^. 1^15 13 iof ^^ 



19. Co£ee 134} oz. ae 

: - f r • " ■ ' :.. x:6i^ si 

D o 



. price of 364^9, ri34J2 ^ J r 

• jprice of ^7 ftoz. 84 J ic|' 



i 



1 OJTX io=;:ioojrr:'2 7 it 
lo;r X 3 =30^=: o 14 4f 
.;u:X4:t:4r;;=: o,t 1^ 

^-r-^=4:;r!|; .^.0 2| 

j^aC 1341*= 3 4^1 



f , *- • '.f 



•T 



8 



4 

lO 



^■XKtasiojprr 



* * 



*— i)fice ofigrofs 3 lo 5I i 



4 5 1> 



Jrikeofggrcft i^iS^ j 6 I «o*xio:rioo»=: 42100- 



tooA-ior:iooo;r:=: 425 00 



|Mriceof47 grofs 165 io6| 



2a the following queftioas x 

'■ is Ipot to re^e^nt the 

given price. 

l8Qold67|o2. at3 10 7| 

8 



ppojfx6 6000^=255000 
1Q04P X ^.srjWKMf =: 297 10 a 
ipAfX4=?;4o*=:. ,^2 go 
-^ ^JSf^iZzzxz^ o 17 o 

Anf. 6742^? sr 2865 7 ^ 






• •» 






'^ Sp,X3r;3>r: = «o II i-o 



io| 



■ < II ^ 



2r. Cloth 789|yd§at is 7|4 
' Anf. 64U is;^ ir|d. 
22« Smtff-Boxes loj^^f do&: 
at 175. 6|d. Anf. goL 
ics. 6.^d. 
2.3, Skits 376I d()2.at il. ;7»i 
8|4..Anf. 7ipl. j:sl o|c!. 
,24. I3j57| at ws. oid^ 
* ' Anf: 874L t js. 9|d. 
25. 7098 at i^d. JinL^iil^ 
15 s. i|d. 
AnC 6;|4t 2387 2| 1 26* 14087 at tBs Sfd^ 

■' ■ J Anf, 11768L >os.-3|iiU 



Examples of fVeightSy Meafun$^ tSc. 



lb. oz dwts gr. 
!• Maltply 36 II 16 13 

by 496 
produa 18344.^10 4 16 

.lb. t)jt, dr« fc, .gr« 

2. mul' 16^*5 6 1 12 

•>/ 45 
prod. 741 9 6 

C. qr. lb. 

3. mult. 15 3 12 by 17 
prod. 269 2 8 

miles fur: pols 
4#mult| 23 5 25 by 9 
prod. 213 2 25 

yd: qrs nls.by27. 
J mult: 48 3 3 
prod* 1321 I I 

Tuns bhds: gal pts. 
6.mnl. 16 3 15 5 by i% 
prod. 302 2 29 2 



•acres roods p: 
7.mult. 34 2 t6 by 5 
prod. '173-acre^ 

hbds. gal., pts* . 
8 mult. 45 32 7 by 27 
prod. 1232 20 5 ' 

' c' qr. lb. oz. drs. 

9-763 ^7 ?4 »3by464 
prod. 35686c. iqMl96s 

lar w: qr. bufh: 

prod. 59 I ^^ 

m. wT B. h* m. 
ii.mul7 3 4 22 i4by 7 
prod. 55 \ 6 II 38 

Degrees * "' 
12, malt: 5 17 10 20 by 41 
prod. 2IL0 44 3 40 



S X. D IV IS I ON of differifa De^ 

nominaiions. * 



1/ 



R U t E. 






u T) LACE the Divlfor and Dividend as ia fimpio 

Ml Div^fion. "- . , 

2. Be^in at tlie kigtieft denomtnatioa anil divide each 

Jky thcDivifor, placing the anfwer in the Quote, which an« 

fiver, will be of the famedenominaUou with diat dfvtdodi 

• . - . i ^ 3; tf 



5. If there be a amamdcr, lifter -i-ing ^y of th^eno* 

many ones of that denomination as makes one of the 
ncxt]€&;s4dSfig$hf^e of the/:Cai4 /l^^^:<^?ltpmination to 
>theYr94ua,affu^h.|h««.W^tid4yidfias^f^^ ^" .: 
Thus ^$9$«e^ i^Tp\ Mfi}m de©^i^tions. 

p X A ^ P L E S. » : - ' i 

VyardcoK? * . 1 -.i t <: ? • \ t: 

I. '8. d^ 

* -^ 18 ^ * 

'"" ' Reiix. 5I. • 

?^ , rf ijs; 



.k « » 



^. 



^18 

i: J I 



9" * 



Wttt . cs: 



♦".-, 



.^ .■■ •>. ^*T » • *^ ■•'•*"* ' » • 




9( 8?^7<i" 
-6* 



^•4 



i V 












l^ce 9u 18, which —<airoin 23> leaves 5I. wuch X ^ 



2^-|diiga%srtcrt}ie'f foliia; sa£ tke^fofli is i^s; Tkcn 
fay how oft 9 in 1-13^1 AnL 12 ti\tsesy wfiJr 4 veoitilnieK 
of 5. This remamder X by 12 +ing7 to the product 
and the fum is$7d.:ifr whidi .9^ ^^ b^ hg.4 7 times, 
with a remaincfef 0T44 Ti^s reipfinderix by 4» -fing two 
to the produ^ and the (t^fn is iSf in which 9 may be had 
twice without A remainder^ -.Snthfi qnWte is 2I. 12 # 7|. 
which proves the firft fttit^^ ia compound inultipiicationw 
And fo of all the reft. - - - 

2. What is tea per lb. iftlb; cdft u 65. ctd: ? Anf. 8s; 
9id. 

3. What is the 5th part of. 17s. 8|d. Anf. 3s. 6|d* 

4. What ife the 7 th part of 5 s . 1 fd.. ? An/, 8|d. 

5. What is the 8th firt of r3S. I Anf.. is. 7|3. 

6. What is wine per g^l* if fo galsl Coil }|i* 1 5 s. ? Anf. 

9s. 6d. x ' ., 

7. If 44!. IS. 9|d. Ix^eqaaHy -^e& adohgft 9 perfon«« 
what is the fhare of each? ' J^^T. 17^. H Jd. 

8. What is beef pSt ftoni*, if fftoftccoft il. 38. 7|d 
Anf. 3s. 4|d. 

Ifthe rr/of j^xeeed 12,, andb a^coimtp&e ii(i0iber» ^t 
isC^ to divT^ continually b^^ the ia%^i» ^^^ ^^^. tae 
quotci ixii&i thi div;dendi, as in liinple AVifion. . 

Biietf^-f^orbi^ora cdttljiofifennmfefcr, ydi^ miitt 
divide b/iit'aftertfcenAliAli^ ofl^ilg^di^^ifiDli. 

sl^Diyid^ i7f; '6i: lofd; bf : i^Jj: 

1. s. . tf^ . 

' .Mf.' o- T si; ^ 

to* Divid^e 3I. 2s, 61i by 19^ ' . 

li ' s., rd. 



f«^f»\ 



T 



^ ^ 1 



r'^t I 



lUi;;^ o o 71 



ff.'t)ivide 



^' v^ 



■f> 



.11. V £}» i6s. 8d. he divided amiotigfl So perfbfts 
wliat is eaiJi man's ihare ? Anf. is. 8|d. 

[t«« Divide 14I. fj. 6d« bj 3 J* 
I* «• d. 

7) »4 t7 6 

S) 2 . 2' 6 



Anf. o 8 



13. Divide 27I. 3s. 4|d. ty. U. 
I. s* d. 



% 



9) 30 4j 



•^i 



Anf. 6 6 8 J 

14, Divide 331I. 6s. 3d. by 96. Anf. 3f. 13s. y^d 
^ jj.* Divide 386!. r2S. id. by 70. Anf. 5I. 103. 5|d. 
-1,6.. Divide 84I. 8s. io|d. by 37. Anf. 2I. 5s. 7jd, 

17. Divide 1651.108 6|:4. ^47. Ajif, 5I. lOs, 5|d, 

18. If 67 Q2i. of filver coft 236L its. lofd what is it 
per oz. ? Anf. 31. los. 7! d. 

fJV/lT^if^ !"'',' ^'- 4^- »H -J"t "i» 

20. Divide a86sl. 7s. 1)76742. Anf. 8s. 6d. 

21. Divide 64I. 2s. i*d."by^89. Anf. .,».,7id. 

22. Divide 90I. 68. 9l by 163- Anf. .7s: 6|d. 

23. Divideropli 6»- 2d. by 376. Aiif.ii. 17s. 81d 

24. Divide »74J..6s.;2|d. 1^,367, Anf. ,2,. jfd. 

25. Divide 511. J5S. jid, by 7098. Anf. ifd. 

^ ae,)Div«ie 117681. 10s. 3ii. by^^ofy, Anf. i6j. 8f . 

.... >' . ^ ■ <^ :•■' £iu 



(44^) 

Examples of fVeigbfSy Meafura^ tSc. 

I. Divide 183441b. loot. 4<I«ti« t6gr. by 496. 

lb. -oz« dsrts. gr« 

496) 18344 ' lo 4 < 16 (361b* 
14^ 



. 3464 

2976 


Rem. 488 

\i + 10 


496) 5866 (11 
5456 


Rem. 410 


20, + 4 


496) 8^04 {16 
496 


3244 
2976 


Rem* 268 


24/+ *6 



496) 6448 (JJ 
496 • : 

1488 

1488 Aaf. 36 lb. 1 1 oz* i64wts« 13^. 



',• • • • 



£ * • — ; Divide \ 



( 45 ) 

• ' ^Divide 741 H). 902.6^1:. hfj^i* 

lb. oz. dr^ fc. gr« 

• ») ?i« 9 600;' 

5) '82 5 o 2 o 

» * 

3. Divide 269 C. 2 qr. 12 lb. by 17. AnH 15 Ci 
3 qr. 12 lb- . . 

4* Divide 213 in. 2 f, 25 p. by 9. Anf. 23 m. 5 f. 

5. Divide 1321yds. iqr.inl. by 47. Aiif. 48 yds« 
jqr. 3nJ8. -^ ^ . 

6. Divide 302 tuns, 2 hhds. 29 gal* 2fts« by i8. 
Anf. 16 tuns, 3 hhds. i j gal. 5 pts; 

7. Divide 173 acrcsrbyj. AnA 34acr. 2r, 16 poles* 

8. Divide 1232 hhds. 20 gal. 5 pts. by 27. Anf* 
45 hhds. 32 gal. 7 pts. 

9. Divide %s^S6 C. 1 qr. 1 1^ 9^* ^Y Jk^^ Ani; 
76C. 3qr. 171b. 14 oz. 13 dr. 

xo. Divide 59 la. 1 w. i qr. by 32* XnC i la. f w, 
jqr. 5 bufti. 

II. Divide 55 m. 1 w. 6dy5. ji k. 38 mid. by 7- 
Anf. 7 m. 3 w. 4 dys. 22 hrs. 14 m* 

12^ Divide 216 degfccs 44 W. 3 f. 40 t* by 41. Anf. 5 
degrees 17 m. 10 f. 20 t. 

13. My purfe and )ny M6h*^# qo6tJi Jack, is worth 
171,6s. io|a. butthe money is ivorth44. of the puriE(: 
pray what was there in it ? Anf. x61. 198* 2d. 

^^1^ AOdttlCBBaftitooiiht a!bBMeatodh«imiibfor52l. 8s» 
6d' the horfe coft 8 times as much ac <the ^aini(h. I de* 
fliand the value of thf horfe and harmMi «feparately i 
- ^ C The horfe coft 46 1. I2's. 

^"'•IThebamift 4U .*6$. 6d- 

* The 



The rqm and difference of any two numbersl)eiDg given, 
the nupibcw tVnifcTyes nwv bfc fonrid tlitts : Add the 
pivenfttm and difference togerher, and half that film wiJi 
be the greater number ; then from, the ^iven fum fubtiad 
the given difference, -zgii half that remainder wii be ijjie 
lefs Qinnber« - ^ . . , 



L. 



EXAMPLES, 



» t 



I. Thcte arc two different fams of mco^y, which both 
together make 7642I. x6s 4^ d. the lefi q«antity taken 
from the greater leavc3764l. 5|. 4j4» What are the futns ^ 
fepara:e y i 

1. ft. dL \ ft- i* 

. s>. 1404 5 £| a) (Jl^a 7 91' 



••i^"*'ii«"*r" 



Greater turn 420a 12 joi Ltfsfam M4^ 3 ^6 J- 

%. A Oealer boaght two IpU ti fi»if» <Kat ^eiber 
weighed 9cwt. 160 lD.for 97I/ 171* od. Their diflwreiice in 

¥>iat ofweiffht was 1 cwt. 7a lb* and of price SI* 13s* 3<i. 
h^ceijpSnre weighm aii4 valttCf arc rc^^ured. 

J. Says.AtoBft give me your moneyatsdl fiiall Kive 
787J. 198. 1 l|d. aay rqjlied B, bat if you give mc fo much 
of your money as I now have» yoa will but have ^^61 19s* 
left. The jaeftion is»Jliow mDc|i money had eachi " 

I. S. d/ 

Aiif 1^'* *^°^ 5*7 4 "J ■ .! 
•* iB'« money ^70 14. t\\ 



( 47 ; 

5X1.0/ RBDUCXroN. 

RE.DUCT 1 ON !• not woftrly any Role of 
Arithmetic di^erent from MuItiplicaidoB and Divi- 
fion already taught, but rather an application of thefe two 
rules, in convertt&g numbers of one denominatioQ into 
another, bntftill reuining the fame value ; and is geaerai- 
Jy performed by three (4t/b in tjie following rule* 

RULE. 

« CASE h If numbers ctf a greater denomination are to ' 
be reduced to their equivalents of a lefs,' multiply conti- 
*BUaUy by all the dencnnisatioiis. from the given one to that 
ibught ; adding to each produ^, by the war, thoie of the 
fame denomination with itfelf, if &ch there be» and the laft 
-produAwill be theanfwer. This is called ndu&ion 4ii^ 

CASE^ IL T£, numbers of a lefs d^nomins^ion Uft to le 
r ^re<!ucc3 to Jheir'cquitFdeftts of a greater, divide contisfeal* 

ly fey all thedcnommations from 'the - given ont to thit 
• fought/ and the laft^uotc, with- the , f<^eral ttmainders (Sf 

au}'), will be the anfwerr- lliis is called niuBhu 

• - ' ••«■* • * . * ■ 

^ C/ftj£ 1a> ]k iMihehhi ^Tiji^rifpoft^^^ can- 

^^.bl/educedVo that re^iredl^y Itfthiplication or I>ivi« 
£g^ .alppe^ both rules arc to be ufed pccmifcuouQy ; for 
liumueh are frequently redriccS to forte COitveiiient deno- 
mination by the oneruie, in order to he reduced to the i^« 
"qtiired^ne bynheothen 



w 



Kote, When in peduftion afcending, you have any re- 
mainders ^Fter -ping, tlicy will alway]^ K^e of the* fame denomi- 
nation witb^thEirfcfpc5lite'diVidlfad«i '. ', ;^ , 






\: 



U In 36L bow many farthings 1^ 

t. 
9f cafe J, 36 

• ao 




Anf. 3456a ftithingSi 

m» J% 34560 ^rthings hcrw many ponndl f 

By cafe fecond» 
qr; 12) 2 [ os).anf.. 
4) 34S^ {8^d<7^ t 6 (3 61: 

^ ftl 5tli up* ^i te# maiiy fertEingst 
ao 



654 s* ^, ing 14^ 
12 



, ' 78j4>. +ii*g ^.. * 

4 * 

4^ ta. 1^419 £urihing8 how omib; pounds. ^ 

^. is^d. 2{o)5. 
4)3'4>9<7gS4K65 I4<1^* ' 

fern* 3 rem. 6'renu 14. 
AnC^ 32I 143, 6|ir 

' E3 B^ 



• A 



< n I 

By diis time At young Student is fuppofcd to be t^ell 
acquainted with the chafaders In the Introdudion, in 
which ch^ri^ers will now be infertcd the method of work- 
ing ziioft ^AhiS'qiielUons, that ait folvcd. * 

^. In 460 i^ulneas, an^. 15s. ho^many qrowns ? By 

cafe 34- 4^0 guineas X2i, + i5s.=::9675i.-T-5=i93S 
crowns. , . *- 

The above operation- is to t>e thus underftood .; 460 muh 
tipliedby zi^and added to 15 is equal to 9675s. which di^. 
videdby 5 is equal tp 1935 crowns. 

6. In 1935 crowns how many guineas? By cafe jd. 
^915 ^5^9^75**"^2^==4^^og^i^^^» with a remainderof 

7. In 460 guineas, how many faohings- ? Anf. 46368JO qr* 

8, In 540 dollars, at 4s. 4d. per dollar, hpw man/ 
pounds/ Anf. 117I. * 

9. In 460 marks, how many nobles^ groats, and far- . 
things ? Anf. 920 noblei^ 18400 groats> and 294400^ 
farthings* * ^ ' ^ "- 

h I o. Jo 340!. how. vi^y Mgels, crowiis, half clowns, fix. 

jence^. and pence ? 340 x 2=680 ang. X 2=:i36o en x 2^ 
^2730. half cr..X5=i36ap fixpesces, x6r=8i6oo pence. 

II, la fti5ood. how many fix- peaces, half crowns^, 
crowns, angels, and pounds ? 8x6oQd.-T-6m36oo fix-' 
pences-r5=:2720 haT ^^^2 =r 1360 cr.-r2 =680 zng^ 
-7-2:^3401. * _ 

j^. K* A lends B 1296 guineas when dey were valued 

at \K Is* 6d. a piece :hoW mahymufi B pay A when they 

'9fre valued at lU is; apiece ? AnC 13I6 guineas, iSlhjilJ., 

13. Reduce 987654320 farthings into pounds, (hillings^ 
apd P^cse. Anf*: 987^*3«9 ^T^H^pwte d.=:* 
2057613 IS. 8d.r=.io28So6L us. Sd. 

^ 14 R:?dace ^ 270 moidores into fevc*pence, half^pcBny 
pieces. Anf. ^7^^oi.=r729ps.=:; 174960 halfpeaces zk 
1 1064 fevenjcncej halfgencqib . . i 

ij.Hovfr 



. I5i Hoi» many plei^jes of 4.d^ «f ^: an(}xiC-jS4 tAltof 
AQ equal number mav be had in ^ch^gef(tf,3,6pi.i666if 
By caie 3 thus, 4+6 + 8z=/8d. t^ diyifo?, and j6ol. ids» 
6d.=:86598d. the dividend ; then 86598-r-i 8=431 i,tfte 
number ot pieces of each forty viz. of 4d. oi 6d. and 8d^ 

which may be proved, thus ; . - 

• •- , ' J' * « - ««.,-*, « > .. .» y *.■ 

«' $• d* 
* • 4*pchciBS48ii'4- 3 V 20 = 80 ' 3,8 
6 peaces 481 1 -f- 2 -f-' 2a z= 120 5 6 
8 penccs484iX2^3-j:,. 20 = 169 - 7 4 . 

Proof • - ' 360 16 6 

Note, this queftjon h ao more tfian i£ I bad faid, in ^66K 
16s. 6d. how many i8d. pieces : fince thefum oi all the parts is. 
cqaai to |bc whole. (Ax. 8) *^ 

x6. Sev€» pcrfonsvi?, A.B. C: DvE: F. Jrnd'G.lkive 
999$9l. 2S. amengll them, and t'abethos divided, viz. as 
.ofte/i -as A tiOcej) ag$iiiiea,.B is- to tekca mark, C an AngeK 
D a noble, Ksl ciowb, F half a crown: and Ga^.pence 8^ 
Eachperfons particular fhare is required. 

Firll, a ^ujnea, a mark, an angel, a noble,, a cro^q, . a 
Aalf crrown, and a fix pence, wh^. +ed together, "make cos. 
for adivifor,'and99.999l 2s. =19999828. for a dividcpd^ 
whence 1999982^59=33898 the number each takes of 
MIS reipective|)iec6 ; which is pxoved thus 

i. , s. d^ 

13895 guineas. . ~ 5^59^ i« o A's (hare. ^ 
3389|.»vafk8 - -2?598 . ,j 4^ ^'s fhare. , 

3389^ angefs ; = 169^9,0 o C's fhare:. .. 
33 89| nobles = 11299 ^ ».D;s fhare. 

. ^3898 c»o\^ns:-' -; 8474 ro o- E^s /hare. - 
53£9« half crowtis = 4237 5 "o Fs /hare. 
33a98 fixrpences. z=. , 847 ^ p G'sfliare 

' •- f^ocf 9J999 a: q . . (ajeiom 8>» 

' t7. A^Gtneratofan army dil!ribytes47L 173] 7ld a* ' 
»oa& 4 -c^ptwtaVS iicat«iaiits5 md'ISQiouim^iiJMku^ ' 

ia 
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lAAe 4tii#ef 1btf<^}Ag ; ereiy cajftattn h to k^ 3 
tiiaet a« moch as a lieutenant, and every IteCitenaiat twice 
as mtick a» ^common £>ldier ^ Idcmand ihcir fe^enl. 
Auret*. ' 

The fliarc of ^ common rdidier«. 10$. 2|d. 

e£jLlieKUenanlL 1). o, 4|t 

ctf" a captain j 1* |X 

1-8. ttt 2.54!. MS. r^. liOw many Frecdi crowns, at 
^. 6*^. pfer crown ? Anf. hij crowds, 

' 19* Inn 21 French crowns, at 4s. 6^"^ each^, How mock- 
IkrUiig sionejr t Anf. 2 54I; i is. 2|d. 

20. In^ 4;:i66 dollars, at 4$, SL. «ftcb, how. sMJUy^ mil^ejo 
each fe. 6d. ? Anf. 2949.' f mtlreas. 

.ei.Tn 294^(7 niilre^,eacli 6s. 6d. iMrw m^y ^ot. 
Jarsveach 4s. €fd, ? 6$; 6d. r=78d. the xer, amd 4s. <d.:-r 

*4f the -5.for, lMcc2|^X7ft,+i*ci2i<>04pi. •--54±1 
4a6od«d]m* T&e Anft -^ 



JExampk^ 



•s. 



1-. In 3 j61b. 1 i<d2* f7dwt..a3gr,T[Vo>y wt. fcowmaHy 
grains f 3 26 lb. >c f 2 4- u =3923 02. x io+ «7fis:7«477dwt*- 
X24+23=i88^7i.gr.. The Anf. 

?., lii 188347? griinslroy, how many pounds, ounces 
.and Rednywciglitsf ^9%347igr.:^j^yj.]wts. zi&.tz 
j92ioz.irdw^^ »4gr.c=i2ab. li.oE. ijr dwts* 23 gr. 

3. Rediicc567 lb. 1102. 7 dn %4^. ty ^rr kiMkonieH, 

drams, fcruples and grains ? 367 lb* 11 o«. 1:^44.15, 02, x 

8+7-3Sl?7 dr. X3rfc2;=:ioJs^3frc. X^o-fci^iiaiicfe* 
grains... -ar-viv 

44»«du«e*tt^^^,tjteA«cari«s telghtinto pounds- 
2119677 gr.=jo5783 icr. 17 gi;=|«27:^; a.^.'i;. gfc^. 
sr44*5 0*» i dr. 2:ic^ >jf gr.i:;^^^^^ uoa. y^lr i£w 
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$• In $6 tons, ij c. 2 qr. 23 lb. 13 oz^H^dr, liowr.fUf^ 

nydiaoDS? Anf. 21151710 drams* . • 

6. 11121151710 drams, how many tons ? 
21151710 -r 162=133^981 oit| -r- i6=r826i3 lb. •**•«•= 

imn. 14 rem. 13 rem. 23 

2950 qr -5-4=737 C..-5- 20=3(5 tons. 

rem* 2 rem. 17 

The And 36 tons 17 c. 2 qrs 23IK 1302. -14 dr. 

7. How many barley corns will reach' from Shefleld 
to London, the dillance being 162 miles ? 

162 m x8r;i29!6 ((V. X49=::5i840 poles, .^ u =570246 
f yds. XI 8= 102643 20 in. X 3 =30792960 barky corns. 

8. if 30792960 barleycorns will reach frorn^ Sheffield 
to London* how many miles are thefe places afander ? 
i3/*792966-j-3= 102643 20 inches, -5- 18=570240, f yds. 

H-'I =51840 poles,-7-40=i296 Iur,-:r8=i62nule8. Anf. 

9. If the d^omfetence^ the* earth contains j6o de* 
Srees, and each degree 70 %ngliih miles y hpw many bar* 
Ky cores Will reach round the>feafih*? Anf. 4790016000, ' 

10. In 3 pieces of cU>th, each containing 46 yds* 3 qr. 
Z nls. how many nts. ? Anf. 2250. 

II In 5^$4 ells Engliih* how. many ells FlemJfh ? 
55364X'5=i7682o'qr.^3=5894o ellsrFlemilh. AnC 

iz. Iq ,5;eo at. 2 r« 30 p. of landf^ how ;nany poles ? 

i 13. In 32 tuns, 3 hhds. 54 gaU 7 Ptsof wine, how^ ma- 
ny pts? 32X4+3=;i3i hhds.X03+54=8307gal.x8 

+7=66463 pixts. Anf. 

- ' ♦ - • 

14. In 664^3 i^nls of wine, how many tuna ? 
66463,«4>8=8307gal,«r'63=f3i hhds.«r'4cr32 tons* 

« « mtti* 7 rem. 54 rem* 3 

Ahr« 32tttn?i 3 hhds.-54 gal. 7 pt5, - *. • • 
'*'•" <* ' 15. In 



>'■ 
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. t5* In 36 bKd« Qf ale, how many gallons* p'nts aiidctt* 
bic inches ? AnA 36hhd9:=i^36g;J.csEl468j3 pc$» aa4 
1836 gal. X282=ici7752 cjabic inches. 

- t6*iinci7754€ttbiciiich^y how msaxf hog(hcki$f jnl" 
lonSf ana quaits of alef 51775Z c 111.1=1836 gaLzr 
7M4 Vt«-=^ hofflicacls. 

17. In 36chald. 3 qr. 7 b^fli. 3 p. I gal- of wheat, how 
majL/pinti,? 36x4+3 = 147 qr..x8+7=ii83 bufti. X 
4+3=^4735 pk5.?<2 + i=947V^ai, x8=:7^768 pints. 

• ■ • 

18* In 75768 pints, how many chaldrons of wheijti 
Anf. 56 cnal. | qr. 7 bofh. 3 pks« I gait 



; tp. Kbiir many daysi hours, and ttia«it«s, in 176$ Ju- 
lian yearrf 

Fifd, i765-f«4sr44i days 6 hows, prodii^dby the odd 
hours in every year. Therefore 176^X365, +441 =2 
S^j 666 days, x 24^+63:15471990 Jirs, x^osrjaSj 19400 
miRUtes. TheAflf, 

JQ. In T765 months how ©any fceondt'^ 
1765 X tt X 24 x6o x6os:4269888ooo fecoiitSsi. 

tu in 4^269888000 iecondf, how many snoathSj wtAi, 
and days I 4269888000 iecon4iz=494io days, •7-7=^7060 
weeks4-4=: 1 7^r naontlu* 

zz. How many fecondsifl a Jbtar jear? Aaf3i55($937 

ibconds/ 

23^ How many thirds in 29 ibys 12 hovrs 44 rainntet 
1 iecondr 45 thirds* drone lunar month ? Anf. 15308650} 

thirds. ' V 

24. ilie mean time of a lunatio&t t. c« from aew mooa 
to new mooa, is 29 days, 12 hours 44<n^nBtes, i fecoAd» 
and 45' thirds : I dem^utd t&n how many ItmaHoaa are 
contained in 1765 Julian Ye^rs ? F'lrH 1765 Jalianyears 
^334'949^4^'c^o think, which -f^d by I53g^505 (the 
thirds in i lunation,) i»s:2i830 Imutioiis, 73 ilajrsa it 
hours, 4j minntesy i^^Tecpnds jothicds» As^ 



^^it 
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25* How tnany minotes, {etonds, and tkiftfs; la the 12 
£gas of the Zodiac? AnH 12x501^360 degrees, =r 
21600 min.=:r 296000 iec =177766060 thiids. 

2^. A cttbic foot of vfAter weighs 761b. rr6v; and air it 
860 times lighter then Water : What then is the weight of a 

cibicfoot of air? Anf. i oz, I dwt 5^«|^grs. 

27. Th^e is a (qaare field, the length of whofe fide is 760 
links, how many a^res doth it contain ? Anf. 5 acres, 3 
roods, 4. poles. 

Mote, to £nd the area of a iquare^ xft 
iBuJtiply the fide into itifclf. 

sd. Having multiplied tht fide into it^ 
fclf^ait offfiveiigvm from tht si^ of 
tke MTodaft. 

3d. The Hvc figiies £0 c«t off mtilti* 
ply by 4. ind f om the tigkt of the pro* 
dtt6( cut off fire i«im m^re. 

4th. Multiply the five figures lad cut off 
by 40, and cut off other Art. figures at 
4 I 1600Q before : thole figures to the left are acres, 
roods, and poles. 

The reaibn for cutting Offfi^ figures from the right 
hand of the produd is obvfOnf ; becanfe your diviibr i^ 

106000, Vidt table 7 J VI. 

*' . . . ... 

• * • 

2S. There is an obloBg lield whofe length is 4620, and 
breadth 370 yards, what isfQ area in acres ? 

Note, to find the area of an obloiig, X the length into 
the brflutdth» 462OX37oz:A70940O^aare yards, which 
-e*ed by 4^40, the fquare yards in one acre, gives 353 
acres, and 880 yards remain. . i . 

^ -ig. In a triaasvlar field, wlnrfe bafe is 19 chains, 64 
links, or 964 finks, aod the perpendic^ilar ^ chains, 5$ 
Cnks, how, many acres are contained ? .. . 

Note. "To find the area of a triangle/multiply half the baft 11^ 
the' :perpendicular, o; half ,tlie\pcipendicukr into .the baife^ or 
faultipty 'thel^afe and ]>expen£culaf together and' takbliia^ the 

|(fi>dif»|9Byttf^^1ffriy8^tkdly'giV'eisitea#etu' . . .1 
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a I 71968 

. 28 1 78720 ' 

30. In a Trapezium whoTe Diagonal i« 1660 links^ one 
tserpendicular is 702 links, and the other perpendicolar 
u 7 1 2 links, what is the area in aci*es ? ' 

No^e, Taiindthe area of a Trapenum/ multiply half the fum 
of the perpendiculars into the Diagonal* or half the Diagonal in- 
to the fimi of the perpendiculars^ or multiply the fum of the 
perDendiodars into the Diagonal and take half the prodiiA, any 
of thefe ways gives die area* 

702+712*7-2=21660 

707 

11620 
116290 

— — . . A. R. P. 

II J 73620 Ant *i 2 37* 
• 4. 

a J 94480 

37 ] 7920a '. ., 

31. Suf^ctfe a cnrve whole 1eni;th is 340 links, with 
breadths taken at five places as mlows, vis, the I ft 33 
links, the 2d. 48, the 3d 62, the 4th 43, and the 5^124: 
What is the area ? 

' Notc,.T6 find the area of a curve, or fe£;nient in a fields 
ineafaretu a zightjine from one comer of the figure to 

, , . , the. * 

1 ^. 



r $6 } 

tie other, and at right angles to this line take as RUOljr 
breadths as vou chufe, but eipecially the greateft and Jcaff 
breadths, aad all thefe fareaddis tog«ther and divide the. 
film by ^e number of them which gives die mean breadth, 
this xed by the length givei the area. '* -' 

S3+48+62+4.3 + 24.:=:2io the fiim of the breadth s, 
tben2io*4-5:=:42 the mean breadth, and 340 X42irf 42^0 
fqaare links the area. 

N. B. The £niare, theoblong* the triangle, the trapeziuB^ 
and curve, are all the figures that are uied in the prafUcc^f 
JLaad Mea/ure* ^^i . 



^ » 



I S XII. The RULE Of THREE DiRHfcx/ 

TT HIS Rule is called the Rule of TKree, becaufe 
■ it teaches by three numbers given, called terms, 
to find a fourth that Ihallhave the fan e proportion to fome 
One of the given numbers, as is cxprclTed by the other 
^ two* For this reafon it is fometimes named the RuU of 
Proprtion. And becaufe of its excelijint and* exteafive 
nfe, it is often called the GoUiuRuU. ^ * 

R. U L E." . 

la this Role Aree thJngs arc nfually te^uired, vfit. £^ 
f^atfOH, dijfofifion, and ofcra/hA^ '"^ 

; 1. As to the preparation, it mod be obferved that of the 
i Aree nunabers givenin the quefibiira will always be of the 
fame kind, and muft be reduced to the fame denominationi 
ifthey be not fo already 1 m4 if ^ remaining number 
conftlts of federal denominations, that alfo mufl be ro* 
CQced to Ibme iimple one^ »- >• , ;.t^ 

I a. Todatcthequeftmnt^difjvpfethe jwepared numBera* 
I to, that the firil a»d ihki may be thofc of the feme denote 
aination 5 place that number the third which a'lks the 
; 5^c^*r«meaWihetktodW,^^ 

f F . ^ y Ha, ; 
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. j^ l|a^i«gr*t^%ftav?4j th? qocftion, for the operat^oo,.. 
IRV»U?P?y ^^® fecond»ana tbirdterm* together j divide th«. 

fodu^ by ^hc iirlt, and the; q^uote thence arifing will be 
c fqii^th t9i^pk foftght i which fourth term u ill alwayi b^ 
the fame oamcTfc^d, or^ ffieciw with th« fecond. 

' fU^ u Vi^ft^ii cauixo^iiictu^tly he done, muhJply or di» . 
^e as ia multif lication and diirifion of diffcrtnt denoroins^i 

. a«**W,htl^t!iH'^hlppciis^tob«,ariBnMunder,it will either make 
^SnSdooal part, or it muftbc . leduced to the name next hclow 
♦he laftquotient, and divided as before ; lo ihaii the quote b*. 
^many of the laid next name ; do this fo long as there is any - 
iremaindet, till ydii have reduced it to die leait namti aiid all 

Ktf^llHOf^tcacoft l«ftilUiig«> w^aj.wll. lil^coft. 

If J i i8i: it 

( f 2 fe3 w the Ant 




^ oeoiw A« AW placet sfttb«ihg.of the. fap^ k«*d m>4 
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5* If tUs. wis buy 5lb. of tea, how mocli will 728* boy 
at thatraic ? If iSs. : jlb. : : 72s, : 72x3^1^=1 alb. 
the Ant 

4. If 725* wTUbuy 12Tb, of tea, how much will !£». buy 
at the fame Tate? If 72s. : tilb. :: 18s : 18x12-7-72 = 
Jib. the Anf. 

Note. The three lalT^tiHfBbns are only the ft-ft varied : bj 
filch variations ntSy M ftkc^dv^mtmsin the Rule of Th ce be 
l^ioved. Or thus, in the Rwe of Three Direct, tht produ^ of 
the firft and fourth termt^imit^^iway she eq,ual to the produft 
#f the iecond and thirds* when the work Is light. 

5, What will 3 quarters of a yard of velvet coft, whttt 
aif yards is worth 22L U2&. 6d ? 

Here 22!, iq8» 6d. 12901 fixpences; and $ilfi^zziS 
quarters. 

qr. &x d. qr. 

Then if $6 ; -901 ;: 3 

i . 

. - ■ . ■ ■ fixd, a. a* 
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96) zaz ( zj. 

17* 

|o 

17a 

la 



i 



» . 
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qn I s* . o« qr 

Or thufl, if 86: ai lo 6:: a 

86)67 n 6(ol 
20 



8^) »3S« (»S«« 
86 

491 
430 



V 



fc 



61 Rem* 

86) 7sa (8d. 
68.8 

50 Rcn» 

' ". 4 ■' 

i6)20o(2qr, 

28 Rem. 
6. What wiil 2i| yards of velvet coft, when 3 quarters 

!s worth 15s. 8d. Zjjq.? 

Here 153- 8d.j8^^^^^ ^^ 2if =86qr Then 3f 

3V' • 7S4i^ : : 86 : 754X86+28-7-3— 21^24 q* = "^* ' 

los. 6d. thcAnf: * i 

7» If 2ii yds. z=(86qr.) of cloth coft 21I. 10s. 6d.=: 

2£624q,) how many yards may be bought for 155. 8d. 2^ 

If 21624 q.: 86 :: 754^ •^•754x86+28-5-21624= j 
^ -qr. Anf, ' ^^ 8. Silver 
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9. Silrer at ^s* H. per otnice ; WUat's th« ?alifi of 4 
Unlcards wliofe weights are 4i» foUows i vi». 

Ib^ oz* dwts ffU' 
i(! weighs ' 3 ri 19 2) 

«d ditto 3 ? 'f ^ 

3d ditto j 8 1^ 4 

4th dittO' 4 o 7 9' 

I'lie weight of them all 14 4 18 ^ A 

S3011 grains* i o^.=;48o grains ; and 5s. Sd. sss 68d« 
Then as 4^0 gT. : t%d. : : ^301} gr • 4j|SI. tjjSb tld^ 

Note. When four tenns are plated as w the Aifm:aii««e> 4l||r 
are to be underi^ood and read thus : as tho i ft term is to the 
sd« fo .18 the 3fd to tfte 4^1. TfeNk is tleptfecM^ eOf iiie %6 and 
34 terms ditidedby ifae i:^ pAad^ecs At 4lh ttrfti» of fte fiime! 
deDomination with the %i, v^bkh^tk tena^ wbea^wdocad t* thie. 
feqiured denomination! is wrote in the 4jth place for the aoiWer*. 

9» If 83011 grains of filvtrooH 41^ tp*, tf4i ^-^^L 
r:(47039^ ^ whai'ia Gained" 4e per ounce f 

As iiQH gr. : 4?<>3[9 JTo^: :4*o gr. : 55. 8d. t£e AnC 

M. A Mmhuir bo»]g^i an hhd^ o/^lne fcy 3^1 h6w 
aiKk per g^Uonmu^ h» feli^ ic A»r to gain 4*. tm. by it/* 
lcawtt»tt<»e.feJd.for j^^r4J, los.zsj/^j. K^.^j^^cte.. 

Hhen as 63,gal. : ^jps: : :.i gal. : i is. 7 1 4^ y^g j^^ 

II. If I gallou of wine coll lis. y^ d. whatwai a6h4» 

coft at. that rate ?. Anf. 3^1. 1 o«., 

tf* Ki be advaiKScdrto- x, and a 8e-a*rarttca to ^ 
To how mttckwill 20. in Aich pro£omon< advanced be?" 

>+ 2:^.3? the fum befbre- advanced, ji »+ 3 c: t their adr 
muiced. iiun.; then.as 3.: 5 : :zq : 33,^ the Anif 
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If *" t'5» 'I£t be diminifhed to i, and 3 be diminiihed {02$ 
what will 33^ be diminiihed to in the fame proportion f 
As 5:3 :: 33} • 33X34i-r-S=2othc Anf. 

14. There is a ciflern with two evacuating cocks viz. 
A atvd B ; the cock A can empty it in 56 hours, and B in 
42 ; in ho^ manjr hours can they empty the fame, if they 
run together ? 

Firfl.56L4r42zz98; then fay, as 98hrs : 56hr8: :4zhrj : 24h« 
the Anf. 

Note. Th e work .of fomc ftatings in the Rule of Three Dire^, 
* Itizy be much fhoi tened when they can be done by aay ufthe thiee 
following contra6lions. 

h Divide tHe 2d t^mv^by the ift, Xing the quote into 
''Ae tktrd^ and' the prodnrf^s the anfwer. 

15. If 7 yards coil 56s. what will zo.coft f 
As 7 yds. : 56s.: : zayds : i6os =:idK the Ant. 

. ThlU56-^7==:9>and2ox8==I6Qs. 

■-...•. 

n. Divide the 3d term by the lf(» xing theqtiote into 
ike zit and th^ piodii^ h the aafvtr . . * 

1 6. If JBlb, of fugar coft 6s, what will irCwt. coft i 
As81b« : 6^. rrii2tb. : 84s.rr4l. 4s. Uie AnC 

^ Thimi2-r8=i4i andx4y6^S4.s«. 

TIL When Ae firft term and ekher of thetother twcv 
oan be exa^Iy -hedbjf fomc common -rfor ;.then <7* t^em^ 
and. take thQ quotes mllead of thfife tcrms^ i pracecding 
thus as oft as you can^ 

17. If 9 yards coft its. what will 24 yds* Goft^ * 

"yds. 6. yds. 

3) 9 : 12 :: 24 — 

3) } t 12 ::; a c^ntraaed by -^mji^ tW ^ anJ 

9 con. by -f-in^thr lit and 2d by 34 

4 

325. the Anlw 
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ff/ffa hhd afwiiicccfft*4gl. 148* what wilt 72? "gal» 
Ions coil? Aaf.5^«l68, 

gal. L 8* gaL 
63 :49 14: 17* 
Contr. 7 : 49 14:: 8 by -7-ingtKciftand^d terms by ^ 
Contr. 1:72:: 8 by -j-ing the iftandtdby 7. 

8 . 
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19. IFpofa!ioiiaceQfgoldcoft28swIiatwil].^o2.coft? ; 

4 : 28 : :. 7 . , i .. 1: 

11. II , .. .i \ 

^ 4 : 28 : : 7 cont. by rejedmg the -f.(br x t 
'i : 71:7 : 499. ths Anf " ' 

20. A certain ftecplc projcfled upiin level gronnd a fha-.' 
dow to the diaance of 97 .yards, whca.a four foot iuSr 
perpendicularly creded caft a (bailow xxTj fer 4 Jnghei t^ 
what was the heiglif of the deeple ? Here 5 feet 4 fnche* 
=^64 inches, and 57 yards =205 2 inches . Theft as. 
64 in* : 4 feet : I 20^2 : 43 yds. 2.fi 1 inches the An( ? 

2Klfa wall 4it feet thick, ^feet.hlgh, and 43,2 feet long» 
cofl 72oL in buildings what w 11 be tue price of » wall oF* 
the fame materials, ttiat is 12 f^et thick, i8 leet high, and 
57.6£$et loiig? 

9x6 X452c;2552&cabicfeet: and lxx 18 X 5762124416 ^ 
cubic feeu Thena? 23,328 cvu feet : 720!* l; 194416 • 
cu. feet : }84ol. Anf. 

la the mint of England & ponikd of gol^ that is^ M ' 
ounces fine and i ailay, is at this tiine coined into 44 gui- 
neas and a half i I demand how much fleriing^a poond q£ ; 
pnre gold is worth obiierving that the, sdtay is Tahied at 



c 631 ; 

2}* Wluilris.db? annual Mtereft of 93716$ f^»«l tfi^ 
Stte of 6 per cent, ? Anf. ^L as. ftjd. 

• • • • 

24. If lOQo French feet be equivalent ta 1068 Engli& 
feet, and the circumference ©f tbe earth accordtng to^he 
French mtmiiiration be ii^z^g^oo French feet : 1 dc* 
mand the fanie in £ngliih miles. AaC 3^49 J.o miks, 57^ 

jards I foot 9 inches - ba£le)r corn»» 

Z5. Suppofe all diings as- in the £:>reffi>ing^ 4|ueftton, I 
demaiid how long a.foand will, be in pamng from pole^* 
.poky upon afuppofition that a found paflbd over 114.2 feet* 
an a fecenii 4>i tkajB^ JWif. i^h^nrsy 3a fecoads. tl 
thirds. 

26. A Draper boughtfonr bates oCdtothtacb contaiii«i 
ifig 6 pieces, and each, piece 27 yards* at l6Lj^ a piece ;, 
1 demand the price of the whole and the rate per yard f 
Anf*. the whole coil ^SSi.. 26s. and 129. per yard*' 

:», If the daily expei^tes olall the people in. London 
be 65660!. fterling : how much, wjll keep them a. year and. 
Mh9iaAJ9S.iSB^i9U 

i9. If I give 9d. for a ikin^ how much mafil py ^ ta 

ttore, 6 dos. and 8. sluns I An£ lyU j[.s» 

. • 

§g. A'Dadet Ini^ht9ft21u.ii£tee at I2a« icd* pet A. and 
jtot aiifi¥eiingi&fQodne&^ is witiing t»k>fe 4ps. h^ th^ . 
^ .whole, at what ratemulLhefeU it by. the ounce f AhL gd» 

1 • • • • • 

30. A Gentleman fpends H. 6s. 8d- a. J^ and lans ao* 
«t the y«aj*9 «ad 5^L whait ia hia. J^ead/ tt«%»i]ie I AoC 

31.1 have 820L 12S. 6d. to di&ibnte among; 3^2 pooe 
aiea at 6|d«iuid 70 pooz w«nvn at 5||d. and: 4a ehildteit 
at 3I eacilbi pet day ;.iiqm long witi th« iaae adftioitler 



thcirtdiefc Anf..a44^d4ys^ 
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3«. Bought 30 pieces of broadcloth for 1301; and fold 
Atfm again for 150K Now, if they had coft 150I. how 
moil they have been fold to have yielded gain at the famd 

rate ? Anf. lyth is« 6d.i-^ <i» 

33. A fliip failed 48 leagues in 94 hours, how maivr 
leagues will ihe fail in a week at the fame rate? Anf. 330 
leagues. 

34* A Merchant hath owing him 968I. and his debtor 
agrees to pay him 13s. for every pound; the queftion }s 
what mail he pay him for the whole debt, and what miift 
the Merchant tofe by compofition or abatement ? 

Anf. The debtor muft pay 629!. 4s. The Merchant 
mail tofe 338I; i6s. 

» • 

35 • As I was beating on the foreil gronn^s» 

Vp ftarts a hare before jay two gre)rhounds j 

The dogs being light of foot, did fairly run 

Unto her fifteen rods juil twenty-on* : . 

The diHance that (he ilarted up before 

Was four fcore, fixteen rods ju&» and no mtfrc^ *' 

Now this Vd have you unto me declare. 

How far they ran before they caught. the hare. 

• Anf. 336 rods. For 2X=— if=:6rods the dogs gain at 
the hare in xunning 21 rods ; but. the queflton is how far 
' moft they run to gain 96 rods at her, i. e. to overtake 
^ lier^ which is thus iolved. As 6 : 21 : : 96 : 336. 



XIII. The Rule of Three Inver/e^ 

IN'VERSE, or liecIprocaV proportion is, when of 
four numbers the 3d bears the fame ratio or propor« 
tion tothe firft as the 2d. does to the 4th. 

Therefore the lefs the 3d. term is, in refpe^ to the 
£rft^ the greater will tlie 4th term be, in refped ta 4he 

The 
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The pre/araticH and ^i^^/m of the terms £fe«ot&uig 
lier^ from the Rule of Three Direfl> oii]]r the operatUM <# 
invirfi. Theonl/ difficulty is ia knowing when a^ae^l 
tion belongs to one rule, and when to tlse Other ; in order 
to which obferve the followifg dk'e6lions* 
. Having dated the queflion, obferve whether the 3d ttrm^ 
xfceiii^ iRote thm the tSt, rtcflms aidrct orMi^ left rcffdret 
lefs ; if Ay tfie i^ueftion belongs to the diced Hole : bar if the 
3d term beingmore than the ift, requires lefs, or bemgleftf 
requires more, it then belongs to the Rule of Three Inverie* 
and ic fach cafe* the fborth term moft l)e found hy aa 
MMveffiopfraticMtLe.hy Kntgtheitft ^nd feoond tenat 
together, and -^ing the prodtifi by Ate thiitdtejitn* 

EX A M :P L IL S. 

1. If 10 yards of cloth, half yard wide, wUlmake a 
garment, how numy yards $ quarters wide, wffl make a 
Hoing for the iaid garment ? 

Here it is manifeU, that by liow nwch more this lining 
Ims of breadth, fomuch lefs^muft it have in length ; there*^ 
fore the third term being more than tlie firti^ and^reqoiria^ 

theTourth to be lefs, this is more requires lefs. 

• 

^^» yoi» mt* 
If a : 10 i: s : 10x24-5=4 fdi. theAoC 

» ■ • 

a: If 4 yards of cloth 5 quarters wide, will make a gar<» 
ment ; how many yards, half yard wide, will line die 
fame garment I 

.. Here It is obvious, that by how mach left tha littng haa 
of breadth, fo much move it nuiil have of length t tSere<» 
fbre this is 4efi requires more. " ' 

qr. yds. qr. 
V $ : ifds ; I a: jrK4-$-2s:toy^ the Anf. 

This rule may be proved by inverting this queftioa aa 
above, or thas, the produd of the firft and iecoad terms,. 
fbrilla)way« bP equal t^ |he arodu^l of the ihird and fbarih,. 
when the work is right. TW in ^ueft. ift io X as^S H4» 

CON* 
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C OKT& ACT I NSk 

t« Divide i\ic fecbnd term b^ the tluitly xing the qttOti 
tAto the firfl»,and the ^rodttdt u the aafwer. 

^^. If 94 meQ in 97 days do apiece of work« inJiow long* 
tyae will 9 meA do the like I 

men dsj^s tneii days 
If 24 J 17 !t 9 : yitheAnf* 
Thus «7-iS-92ff3,and 24X32:72 the Anf. asbefbre* 

II; Divide theiirft tertrt by the third, Xiilg the fecond 
by the qoole and the plodud is the AnlWer. 

4« If a friend lead me Idool for f( month^i how loitg 
ihpftldl lend him 700I. to requite him? 

1; m. L itit 
If 2800 : 8 : : 700 : 32 !he An(t 
Ifhus 28oe'r?oo:=:4 and 8x4^232 mottths the Anf. 

III. When the. third term andeither of the «ther twii 
can be exaflly «6-edby foine tommon ^hv ; then '^ them 
Itiid tak^.the 4ilbtesr iiiftead ofthefe. terms; proceeumg 
Ihas as ofivasyqu can« 

5. If sf 8<>«» will ^atitp the gfafs of a Md in 36day5| 
kowlong will 18 oxen be catifig up the fame ? 

0*ef» Aiy«- tti^tt day* 
j?ti 36 li 18 '} 75fltheAnU 
tdiitr&Aed 6j *. 36 /. : 3 by -f-ing the ift and jd ty S 
eoouaae4 (Jj : 12 J t i by -^in^ the tdand-sd^byj, 
; " ■ la'. 

Jla£ 75< da)^S| %o>i^iAg:lA ^ndjtdt^mfctojjetbBn^ 
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lN»gh when wheat is at (9.. j^d* a bofliel. "Aaf. A 
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7. Suppofe 3 cocks, or 4 hens, wUl cat up a ccrtsw 
quantity of corn in 56 days, how long will 1 cock and 
1 jien be in eating np the fame ? 

Becaufe of 3 cocks, or 4 hens, fome number niuft be 
found that is divifible by 3 and by 4 without remainder, 
fiich is the number 12 ; (for 3 X42ri2) make then 3 cocks 
or 4 hens equivalent to 12 chickens, and you will have i 
cock equivalent to 4 chickens, 1 hen to 3 chickens, and i 
cock and x hen to 7 chickens ; in which c^e the qucftion 
willdand thus : If 12 chickem loiU eat up a certain quantity 
efcorn in ^6days^ how Isngnviil'; chickens ie in eating np 
the fame ? Anf. 96 diys. 

%. There are 2400 Midlers in a garrison in a befieged 
town, who have only provifions for 9 months ; how many 
muft be difbanded that the provifions may ferve 10 
months ? Anf. 1050, ^ 

9, At what price per buihel is wheat, wKen the penny 
^hite loaf weighs 5 ounces, 8dwts. if it weighs 9 ounces 
wiicn wheat is at 48. 6d. a "bnihel ? Anf. 7s. 6<i. 

; to. If il. is.'wordi of wine will fuffice a club of ta 
men when the wire is fold after the rate of 25I. 4$.ahhd; 
how many men will il. 2s. worth fifr've, wh^n the wine is 
ibid after the rate of 1^1. i8s.'ahhci? ' Anf» 16 men. , 

Here follows a colledion of quellions put doWtS promif- 
cnoufly in both rules ; wherein th© leaner is left to himfelf 
to diitinguilh the particular rale, whether Dired of 
laverft, which each quelHon jbelongs to* , » • . 

I. Kth^eXpence in boiJfe -keeping, i!urpg '5 weeks 
atnount to 9I. 3s. 6d. how long will lool, laK at that ratrf 

Anf. 65 weeks* i days, 18 --* honrs, . •''- 

a. If 7C56 dollars, at 4S.* 6<i. WW, were fivehm he 
diange for 144 Jacobiifes) what wai^ the valueluFi Jakt>busF^ 
Afeift-aji» .1 . i .: • - 



L 
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J. If J oseriif or 7 colts, will cat op a cfoft in 87 <!ayi| 
in what tiine vdll 2 oxen and 3 colts eat up the iame I 
(videSaunderfpn's Algebra) 

Becaufe of the j oxen, or 7 eelts^ fome number friuft be 
found that can be-^ed by 5 and by 7 Without remainder^ 
fuch is the namber 35=:7x J ; make then 5 oxen or 7 
colts equivalent to 35 heiiers, and you^l liav^.i ox cqni* 
ralent to 7 heifers, 1 cph to 5 heiferst 2 (»cen = 14 
heifers, 3 colts =15 heifers> and t oxen + 3 colta 
£=14 f 15=29 heifers, and the queftipn will ftaad thus ; 
^35 ^^ifersnviil eat up a do ft in 87 Jays, in what time nuiU 
^9 beiftn eat up the fame f Anf. in 105 days^, 

4 If 41b of tea coil tU 13s. 4d. what will 4 parcels coftf 
each weighing 2 c, 3 qr. iilb? Anf. 548I, 6s. 8d. 

5, If a field will graze iS horfesfbr feven weeks, hPW! 
long will it graze 42 horfes \ Anf. 3 weeks. 

6. If 2 c. 3 qr 21 lb. of fugar coft 61- is* 8d. what will 
12 c. 2 qr. coil at the fame rate? Anf* 2$.1« 17s* 

W# 3^q» 

^ 7. If 6a gallons of water in one hoar's time fall into ft 
ciHern, containing 200 gallons, and by a pipe in the 
feme ciHera there inns oat 45 gallons in one hour; in how 
many hours will the ciHern be iilled» if both the cocks 
keep running? Anf. 13 hours 20 min. 

^ 8. If a |»ece of ordnance flioot I4|lb. of powder at t 
time ;.how. many pounds will difcharge it 68 times ? and 
What will the powder come to> at 11 ^. per lb i 
Anf. 10031b. of powder. VaiacifjL 3|d. 

9. If a fquarc pipe 4I inches wide, will difchaige a cer • 
tain quantity of water in one hours time ; in what time '^ 
will another fquare pipe, ^\ inches wide, difchafge the 
fame quantity from the fame current? 

. Thedifcharge of water through pipes, all other things 
being the fame* is as the area of their orifices^ The on.- y 

G fice 
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$ce of li fqaare pipe 4j inches wide contatwSi fqfjare 
fcalf inches, and the orifice of a pipe ;tf inches wide con- 
tains 25 fquare half inches. Say then : Jf an orifice of Si 
Jqkart half inches -VQili dif charge a certain quantity of 'water 
jni hour . in what time "f^^illan orifice of 2^ fquare half inches 
difchargethefatne? Anf. 3 hours, 14 feconds, 24 thirds. 

10. A Butcher bought an ox for loL los. which weigh- 
ed, bcfides ftin and legs, f 08 ftone. There were in him 
8f ftoBC of fat, which he lold for 4|d. per lb. the skin 
andlegffhe fold for il. 5s. pd how much does i flonc of 

beefftand him in? Anf. is. 4d. 2]^. 

11. aPlunimerbought i34fotherof lead at i|d. per 
•ouiid* what did ihe whole coft him ? Anf. 1524k 5s. 

Note, A fother of lead is 19 cwt. a qr. 

• • 

12. /A man bought 120 eggs at 2 a penny, and 120 more 
at 3 a penny, he mixt both parcels together and fold them 
out at 5 for two-pence, whether did he gain or lofc by 
die bargsdn, and howmochf Anf. he loft 4d, 

13. A Draper laid out 120I. as follows, viz. one third 
of itin callicoes, at 20s. jd. per piece, one third in 
cambricks at- 32s. gd per piece, and the reft in hoUand at 
5 s. 9d: per ell, how much nad he of each fort I 



Callicoes 39^^ pieces. 
Anf. "^ Cambricks 24— pieces. 
Hollands 1391- ^^^s. 



$ Cmptttiti 



§ XIV. Compound Proportion^ 

CrVMPOUND Proportion (or the doublcl^iilc of Three) 
is, when five n ambers arc given to find a iixth pror 
portionaly and is commonly perfbixned ly two operati- 
oasin the Angle RuU of Thru, either Dirf/S Ot Iwuerje a& 
the q aefUon requires. 

The three firft terms contain a liippoiition, and the tw 
h:ft a demand . 

RULE.. 

I. Of the two numbers which contain the demand, 
one mull be the third term in the firR. Hating* and the other 
the third- term in the iecond fiating. 

'2. The fourth term, found by the firll operation, mull 
always be put for the middle term in the Iecond dating, 
and the fourth ferm found by this fecond operation, is tSe 
aniwer required. ^ 

EX A M P L E. S. 

•I. If foo!. principal in 12 months, gain 61, iatsrcitj 
what will 25 ol. principal gain in 9 months. 

If lool. : 61* :: 250I. : 250IX 6-4-100=1.51. 
This 4th numberj viz. 15I. is the intereft of 250I. far 
12^ months, and the queihon is reduced, to this : If 12 
months gain I5;l. what will 9 months gain i 

m* !• m L s; • 

If 12 : 15 :: 9 : i5X9-M2=:ri. 5 theAnf. 

2. If 250I. principal in 9 months gain ill. f8.=:22($. 
ixiterefl, what will tool, priiicipal gala in 12 months i 

U s*. !• •• 

If 250 : 2^5 :: 100 : 90 fourth term. 

m* 8 m s* 

* If Q : 90 :: 12 : i2o==51. thcAnC . 

Gz 3.U 
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3. If lool. principal in 1 2 months gain 61 in what dmo 
Will 25QI. gain iiU 5s.=:«25s ? 

s. m. ' $• m. ' ' 

U~i20s.]£ izo : 12 :: «2s : 22I This isdireft. 
22|m.=;45 half months : then fay, 

L f m. !. fnu 
If 100 : 45 :: 250 : 18=9 mon. This 13 LnvcTfe. 

» 

4. If the carriage of loolb* weight 30 miles coft as; 
* what will the carriage of 5001b. coft for* zoo miles I 

lb. 8* lb* a» 

If 100 : 2 :: 500: 10 

If 30 : rp : : 200 : 66s. 8d. the Anfwcr. , 

All qucflions in Compound Proportion, may be Colvtd 
with greater expedition by the ft^owing Rule. 

2 R U L ^. 

I. Here as in thcfinglc Rule of Three, put that term 
in the fccond place which is of the fame kind and dcno^ 
mmaticn with the anfwer, or term fought ; and the terms 
of fuppofit'on one above another in the firft place ; alfa 
the tetmscf v4emand in the fame order, one above another, 
in the third p'ace. But note, the firft and. third term of 
every row muft be of one name or denomination. 

. 2. Take the. three terms in the firft row, and of them 
form a queftion in your mind as . in the fingle Rule of 
^ Three, marking which term would be the xer, viz. the 
firft or the third. Proceed thus with each row as fo many 
feparate queftions iu the fingle Rule of Three, ufing the 
fecondterm in common with each of them, and always 
niiarking which extream would be the xer; That is, in 
any row fay : If the firft term gives the fecond, does the 
third require, more, or Jefs ? If more, mark the greater ex- 
treamr it lefs^ the lefTer, for a x er» ^ 

3 Mul* 



( 1^ ) 

J. Multiply the middle term and all tiefe xcrs toge- 
ther for a dividend ; and thereil o£ the terms together for 
a divifor : the quote thence arlfirg will be theauWerr and 
of the £une name with the middle numbec 

CONTRA C T r O N S. 

F. When the fame numbers are concerned in both tbe. 
dividend ^d -f-ior, throw them oat of both* 

If. When it can be done, -r- any numbers by fome 
comipon -rfor> and take the quotes initeacL of them. 

Ex. 5. Ifa regiment of 936 ibldiers eat 55:1 quarter^ 
^ wheat in 168 days, how many quarter* willfuffic^ 
an arn y of 1 1 23 2 iuldiers 5 6 day s ^ 

Soldiers qfs. Soldiers Gontra£lecr 

12) 936: 35.1 :: 11232 x^ 7^535^ :t93* xer^ 

days days 

y.) j68^ : .^-^ :: 5,6 xer 24. :— ::.8^^Xer^. 

by.contra&ion? 
Dividend 51^1 X936xd 3^1 X936X r 

— — =: r— -3=i404:qr; tlie AnC 

Divdfbr 7^x24 78x3 

6. Ifa regiment of 936 foldiers eat 351 quarters ot 
wheat in i68 days^ how. many foldiers will I4p4.,qiutii^ 
tersLfumce 56 da3rs i 

qr. Soldiers qr» 

35' ' 936 :: M04X 

Xj6&daysL:-— :,: 56.daya: 

936 X r404 X r68^ 
Ihea— — — z^la3{2.1bldier6 thc/Ann. 
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EXFLANATION. 

Ex. ph. Sa3r,if936 foldiers eat up 351 quarters, 11232 
foldiers will eat up Biore qsarter&y theiefore mark cbe 
greater extream 11232 for a xer. 

Again»fayif 168 days require 351 qsarters of wheat 
to fttffice an anny ; 56 days will require fewer quarters to 
fuffice the fame army ; fo mark the lefs eztream 56 for 
a xer. 

Then ctmtrad the terms by Rttt -f-ing by 12 and theft, 
^y 7* Again you have 351 X936'x8 for a dividend, and 
78x24fora-r'rar ; wlii^h being coo trailed further by 
*ring both dividend and -7* A>r by 8, you have 3 5 1 X 936=:: 
528536 for a dividend, and 7 8 xs=r234 for atrfor, and 
the quote 1404. quarters lor the Anfwer • 

Ex.6* Say if 351 quarters krvc 936 men, 1404 
quartets will icrve more ; therefore 1.404 muft be a x en 

AgmA &ff l£ i6S days require 9.36 meii' to eat up any 
quanyty^ c6 days will require more men to eat up the 
fa(!me9marK therefore the greater extream 168 for a xer*. 
Then having 936x1404x168 for a dividend, an<i. 
351 X56fo{;a -rfor, the quote aiifing is 11232 men the 
Anfwer. 

7; If the carriage of '240 f«et of wood, that weighs 7 
ftone a foot» comes to 61; for 50 miles, how much wui the 
carriage of 70 feet of &ee ionSp that weighs ioft. a &ot«. 
•oit for 3oamilesJ 

240 ft. : f20S, :: 7oft.x 
7^^ : — ^ :; 10 ft.x 

50m. : ;; 300 m.x- 

190x70x10X300 
Then ssjoostsl* die And 

*4©^7^5Q . 
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f . If 240 men, in 6 days of 12 hours each, dig a trenclk 
of d degrees of hardnefs, and 230 yards long, 3 wide^ 
and 2 deep ; in honrmany days of 10 hours, will 24 m(ira 
dig a trench, of 5 degrees of hardnefsi 320 yards long^ 
5 wide, and 3 deep ? 

X 246 itu I 6 days : : 24 m. 

X 12 hrs I "" : : lohrs. 

8 deg t ■ : : ^ deg. x 

230 long: :: 320 long k. 

* 3 w. : ■'' : : 5^w. x 

2 deep : m , , i,^ ; : 3 deep X 

I . Dividend 6x240x12x5x320x5x3 

! -f-for , 24x10x^x230x3 X2c 

I 6x12X5x32x5. 

{hy cootra^Ioa) — =z 



Sx*23Xz 
3x3x5x16x5 



n 



=1 j6|* days the Alt 



j^ If 54; men caiv build a wall ia iS- day?, wheq the 
day is 17 hours long, in how. many day^ will 68 mex&i 
build the fame when the day is but -9. hour^ long ? 

men daysmen 154x17X15 27X.i7X» 

X 54 : 18:.: 68 > =1 =27 

Xi^jhr i — : : phr^, 68x9. 34- 

days the Aafwer* 

to. If Acre muft be 5400 brkks« 6 inches long,., and 3; 
broad, topav€ahall; how many bricks will it require to 
pave ^e &me halltha( are 9 inches l<5^ng and 4 broad ? 

bricks 16.X 3 x540a . /• 

x61. ;540o;:9l. > -— .3U700 bricks Anfe 

X 3 b. :.— — :.: 4b» X 9.X4^ ^. 
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Note, The two (tngie compoiiiig analogies whereby the twe 
lail queftiuns are folved, are both of them Inverie $ though it 
hat h been afferted by ioisc^ that it sever happens that both: ana- 
log ies aie Jnvcrie. 

II. A Scnvfticr Itnt 8«ol. upon intcreft the 17th of 
Auguft I ;6o ; and took it in en t.-e. i3tb of January X76'4» 
wiiat did it amount to at 5I. per cent, per annum ? 

From the i7thof Auguft J760 to the 12th of January 
64 are 1244 daysn The day on which money is 
t out miilt be reckoned, but not the day on which it 
'" akcn in. 

p. int. p » 

lool. : 5L :: 800I. X 
days 365 : *- : : 1 244 days. X 

gooX5Xi244 

Theorcm-r: =:i3.61. 6s»6d. S'-g^, Int^ 

365 X 100 ^ ^ 

I00I. + 136I. 6s. 6Jd'=r9361..6s. 6|d, the Amount. 

Th« above Theorem furniflicth us with a general rule 
f«r finditig the intereft of any fum of money for any niim.< 
ber of daysy which will be beltier explained hereafter* 

12, IfaFegiment of Qj^-foldiers cat 35 r quarters of 
w¥eatia 168 days, hovv many days will 1404 quarters, 
fuince an army of 11232 foldiers ? AlC 56 days* 

13, If thecarriageof j; c. 3qf. weight 15.0 miles, coft 
3?. -^s, 4.d*.whatn:iu(l be paid for the carriage of 7c. 2qr£. 
25 lb. weight 64. miles at. the famerate i Anf. il. i8s. 8d.. 

14, A Gentleman leot a certain fan! of money at 61. 
feiF cent |^ annum for 5 years and &- jtionths, said aSr- 

tfa& 
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the end of that term » received for interefl thereof 47SU 
ios. what was the ^m of money test ? Anf. 14501. * 

15. If 8 men in 6 davs dig 24 cubic fathoms of earth, 
how many fathoms will 1 2 men dig vsi 3 days at the ikme 
rate of working ? « Anf* 1 8 fathoms. 

16. If the carriaf e of 60 cwt. 20 miles coft 4!. 109. 
what weight ought to be carried 30 nules, for 5I.' 8s. ^d. ' 
at that rate ? Anf. 15 cwt* 

17. If 2 penny white loaves will fuffice 3 meii» when 
wheat is at 4s. 6d. a bofliel* how many fuch loaves wilt 
faffice 9 men> when wheat is at 9s a bolhel ? Anf. 1 2 pea* 
ny loaves. 

§ XV. PRACTICE. 

T" HE Rule of Praftice is a certain compendious way 
" ' , of working fuch queftions in the Rule of Three as 
have an unit for the iirit tenn» and is of great nfe among 
Merchants* Tradefmen* &t in the quick difpatch^of biH 
finefs. It ia performed by confidering what aliquot part 
of a pound fterling the given price is» or is reduceableto i 
and taking fuch part or parts accordingly. 

A TABLE of the aliquotparts of a pound and a ftilliiig 
fterling, to be got by heart. 

s. d. d. 

to o is farlf a 1. 6 is the 40th of a L. or=::f of a (hill. 

6 8 ■■ 3d 5—^ 48th 

^ Q I M 4 ih 4 — — 60th =:3d 

^ o 5 th 3 J 64th 

J ^ 6th 3 — 8oth =t4th 

2 6 . 8 th a|— — 96ch 

2. o ■■*ioth 2 — 1 20th =6th 

I 8 ■ 12th if— i6oth =8th 

I' 4 ^ 15th i| — i92d 

I 3 ■ t6th I — 240tb ^I2th 

, , I o ■ zQth o| — 320th =:i6th 

o IP ■ a4th of •—480th r;24th 

o 8 pf - ■■ 30th o^«— 960th ^48th 

o 71— — ^3adt F« 



1 



( 77 ) 

Vbr the better delineating the meaning of any operation^ 
yit xz=i the quantity given, or number propofed, 
a r: tfce firft operation, 
i = rhe fecono, 

c zz the thirds and fo on alphabeticafly* 
r zz the rate or price of C wt* yd. &c* 

R U L E I. 

When the given priee of l is an aliquot part of a penhy, 
Ihillbgy or pound, take the fame part of at b^r -^-rng it by 
fo many as the-.giren price of i is continued in a penny, 
ihilling. Of pound, for the anfwer in pence, fliUlings, or 
poundfi re(pe<5livdy* ' 

EXAMPLES- 



Yards per yd. 
jr = 3672 at I OS. 

^H-2=iB361. Anf. 

X =4361 at 6$. 8d. 
«r-T-3 = 14531. 133. 4d. Anf. 



X =1566 at 5$. 
;r-T-4=i4il» 10s: Anf. 

X =6732 at 4s. 
;r-T-5 = 13461. 8s. Anf. 

y . =5121 at 33. 4d. 
jf-r6=853l. 10% Anf. 



Yards per yd. 
\x =8347 at 2s. 6d. 

[x-r-8=ri043l. 7f5. 6(^» Anf. 



-• 



X =4267 at 2s. ' 
jr-T-io=r4261. i4s» AnH 



x =5283 at IS. di. 
;ir-Hl2= 440U 5s. Anf 



X =^6473 ttt IS. i^. 

;^-e-5.=: 1 294 12=41 

- ■ < ' ■ 

i7-~3= 43<I« 10s 8d. 



X =7386 at 6d* 

|x~40= 184I. 138. Anf, 

X 3=: 



r 



' !b. per lb. 

X =7284 &t 18. jd^ 

*-r8:^ 910 10= ill 

I Mil I I » 

0^2=455! 5s. Anf. 



X :^$26j at I8» 



•B^Mfc 



ir ==74i3atio3. 
*-r-4=:ig53 5=d 
tf-?-5=: 308L 178. 6d. AnP 

ar :=z^4S2 at S<:f. 
*-s-30z=i8il. IS. 4d, 



«• 
. lb. per lb* 

X =4915 at 3|d '•» 

x-^8= 614I. 7si 6t!.r:a 

^■■■~"»— »•■"•* "^l^V 

«-f-8z=76I. 15s. ii|d Anf. 
X =7284 at 3d, 
x~8o= 9il'is> Anf. 

• ■ ■ ■ ■- -- — I 11 ^ 

* =5473 at 2|d. 
x-hi2=:456r is'. 8d.=;a 

a^S^ 57I OS. 2f d. Anf« 
X =7432 at 2d. 
X-r'i2o=6iI, i8s8d.Anf. 



X =62 1 J at 7|d. 
X'^Scsz 776 17 Sdzzia 
a^j^:=: 194I. 4s. 4f Anf. 



AT " =: 8437 at 5d. 
;f-i-6zn 1406 L 3s. 4d.=:tf 
fl-f-8z= I75I. 15s. jd Anf. 



^ ==5743 at ifd, 
K-4.8o=:7iI. t5s.9d.lria . 
a-A-2ir 35U 17s tofd Anf. 
X =6578 at i|d. 
x-f- 1 2=54^1 3s. 4d,=a 
a-f-4r2 137L0S. iod.=:b 
b-r-4~ 34^ Ss- 2fd. AnC 



x~ =4327 at Id. 
X =8347 at 4di x-r;i2o— 36L is. *2d=a 

;<fj>6 o=^i39L 28. 4 d.j\nf. a^2 =: i8L os. 7d, Anf. ^ 



X =:: 



( ^ ) 



lb* per Ibi 

«-^8o=r 103I. 8s. 6a=« 
«t*5-4=:«5l, 17s. i^iAnA 



X =^743 8 afc $4. 
x-ri20=6il. 198, 8d.=sa 

a-r4= 15^- gs. iid» Anf 



lb. per lb. 
X 5c8 j47 at Jd. 

«-M 20369!. U8. 2d 

a^8=3 81 tjs. io|d. Attf, 

proof of tte laflvexsinple. 
X at ; 8347 M f d. 

x-r8o=: 1641, 6s. 9d ai»' 
a^ii=81. ij*. lojd Anf. 



tJ.^l'^I'*^ *■!" •:«'*» to work the queflioB by dific^ 
teat methods^ or by the Rul« of Thfee. 

R u L E ir. 

^J?^*! A? ^''**" P"" °^ « » not «n "liqaot part of * 
S!^^?.' 5 "^' ?'?"""«'• <lWde it bto fcvcral aliquot 
par s J then work for each by Rule I. and their fute wiU 

W„«i«?i';?""P*'?°^'^*' greater ;. then ttke tfa« 
»ame parti of th«pnce» found for the gfeater. 



EXAMPLES* 
per Ik 



tb. 

» sszs^Sf at i|d. 

i-f-i2o=33L 4s. 6d. =:a 
ji-f-8= 4!- 3s. o| sirb 



lb. per lb, 
k «47i3 at4|d4 

X-i-l20= 39I 5s. 6d. __ 

x-r-r20=39l. 5s.6d.=a 
a-T-8 25= 4I f8s.2|d=r 



(■■••i"i»-««« 



a+bi=5 37I. 7<. 6|d. Anf. J z*+hs=3l. 9s. «|d.Anf. 



k =S 



( » ; 



{b. per tbi 



rt)» per lb. 1 

iy^ «- \ X ^ 444J at 7|A 



%-^6 is 13I. 6s. 5|d7sb 
ti-f b is 95L 5s. 2f d. Anf. 



■■ ■ — 



s= 4315 at 4|d. 



x-r^ois 54l> U« 3d.: 
iii«7- 2 is 27L os» '7|d iftb 

a-f^b is 81I. IS. i(>fd« 

k rs3fi9i4it4ja ' 

x-b-So i^ 48I. i^s. 9d^a 
'a-7-'2 is 241. ^sr 4f is b 
b«a»6 it 4L rs o|dxsc 

la-f b-f-cit 77l«06. i^dAof 
X =:6793at5id. 



*-*-4oisnil.ii. 6d-=:a 

Itt I' 27I.15s.4fd.isb 
O-r-O IB 4I. I2S. 6|d. isc 

Afti. 



•^•*M»M 



x-r8o is 8^4!. t8s. ^d.zra 

'^i-r 120 is 56!: las^ 2d. is.b 

a-T- 4 is 21I 4».6|d.isc 



■> >■ III ■*■ 



^^b^oii itel. 1-4S. n|dk 
Aaf. 

X — 534at^|d* 

^^40 IS 13I. 7s. od.=:a 
.a-T-6 is 2I. 45* 6d is b 
t)'^4 is oh ix<ri^dis c 

^a+b^ht isJP^f. -if- 7id A»C 

H 



fills. - per EH. 
^ =4^6 at 8|d. 

» 

x-f-€o isgol. Ifs.4d.z1* 
x-f-6o ii«ol. 15s. 4(1. is a 
a-r-8 isrol. is. iid.isb 

aa+bisj 171I. 12s. 7d. 



X 5=7501 at 8|d. 

x-M2oi»62l. los. ad.zza! 
a X 3 is 1 87I. ias« 6d. is b 
b'4-8 is ftji-^l «4d.i«« 

a+b+c is 273I. 9S5|d^ d 



X =:4"59iat9|d., 

x^^o is 114I. 15s. 6d.t?a 
a^2 is 57]. 7s* 9d ssb 
b-e-ia is 4L 15s.7id.zrc 



MMk 



a^b^cis 176I. 18s. io|d 
Aitf. ' 

EHs. 



r ^K ) 



Ells fer Ell. 
^ =4065 at gd. 



*-r8o is 50I. 1 6s. 3d.==:a 
itX3 i« 1521. 8s. gd, Aqf. 

X =4416 at 9|d. 

J — — 

x-f-4on iiol.Ss. !:^^ 
a-T-2 is ssl- 48. is b 
b-L6 is 9!^ 4s. is c 

a+b+cis 174l.x6s.Anf. 

X =5559at ii|d. 

jt-r-^Q^^ 1851- 6s. od;=:ii 
x4^8o is 69I. 9s. 9d. is b 
b44 is 17I. 7s. Si^^sC 

a+b+<?is272l. 3s. 2|d. 
Anf. 



X ^3956 at ts. o|d. 

3t-f>40s 98I. 1 8s. bd&=a 
x-7-40 Is 98!. 188. od. is a- 
a-r8 is >2l. 73* 3<1 i^ ^ 

aa«|-b is 210I. 3s. 3d* Anf. 
X =6756 at is. i|d. 

x-if-zozr 337!- J^s. odsa* 
a-r-12 is 2SI. 3s. od. is b 
b-i- 4 is 7I. OS. pd. is c 

■I ^ " til 

a4b+c is 3721 198 9d Anf 



Ells 'per fell* 
X *=9479 at is, ijdj 

x^2o is 473l, 19s. od.=a 
a*^8 is 59I. 4s. lof i«b 
b-T*6 is • '9l:-i7s. 5|dis c 



^tmmmma^mmam^mmimim 



a+b+cis543lis4|dAnf. 
* =7128 at IS. 2|d» 

x-f-20 is 356L 8s. od.rra 
a-r-6» is 59I. 8s. od. is b 
brr-« is ft Ss.^diiic 

a+b+c 134231. 4s. 6di 

X =;gi24 at IS, 3|d; 
x^86 is 1 14I. IS. od.:=a 



■#^1 



a><5,iB 570I. 5^ ,od,is b 
a«*r»2 is - <9l^ias^ JdJs c 

■ ' ' ' ^ ■' _■ - '^. 
b+c is579l. 15s. id. Anf. 



* m i 



ic =8397 at IS. 3|d. ^ 

x-h20 is 419I. 17s. cd.=ri 
i^4 is ^04L 195* 3d. is b 
b-r4 i^ 26I. 4s» 9|d. is c 

a+b4'f3 is,55iLiso|d Anf 
X 2=4597 at, I Si 4d. . 



ii> " 1. 



x-r-30 is. 1^3!. 4s.^8d-=ra 



mmm* 



aX« i6.3p6l4^95i4<4*A'^^ 

liHs 



. n 



( 



Elis pet Ell. 
X =^=2597 at IS. 4|d. 



x^i2<>h'zil. 12s. lod^zra 



axd is 1731.- 2y, 8 is b 
a-f-8 is 2I. 148. I|is c 



b+c is J75I. 16s. 9jd. 



82 ) 

I EUs per^tl. 

X 1=7948 at IS. 4|d 

x-i-izo is 397I. 8s, od.=:a 
a~4 is 99I. 7s. od, is b 
h-r-z is 49I. 13s. 6d. is c 
-C-7-6 is 81. 5s. 7d is d 

a+b+c+dr:554l 14s id, 
Anf 



p ^ 



X ^r:8o90 at xs. 4! d. 
x-r'20is 404I/ losw od=a 
B-r-S: is 50L lU. 3d.i*b 



X ==3798 at IS. 6id. 

X'-^20 is 1891." 185. od=:a 
a-f-js 13941. 193. od.isb 
b-^8 is 111. 17s. 4|disc 



fcXll isS561. 3s.9d. Anf. { a+b+^ 296I1 ^s 4|i A'af, 



-- . ^i 



Somctithcs tSc value may be eafily foand by reckoning' 
(he price of fome even nttmber above what is given, ana 
then taking fome aliquot part for what is above, and fub- 
tradipg it from the former. 

- ' ' EXAMPLES,' 



lb. per lb. 
X =3987 at I Id 

X7?-tio is 33I. 4s. 6d. =ra 
a^8 h 4I. 3s. oldi? b 

■ 'i I' I 

a— b is 29Uis.5|<l. Anfit 



lb* per ]b« 
r:ii2 at lid- 



x-r-2ois5U I2S, odrra 
a-rt2 is ol. 9s 4d. is b 

ft^v-b- is 5L aj> 84. Anf. 



Hi 



lb. 



Y 83 > 



b^ per lb. 
z 2:2958 at IS. 5|<L 

'X4>40 IS 75L s^s. od. 



"••F 



'4X5 is^^iil. 17s od is b, 
a-f«8 is , 9I. 4s. io|>d. isc 



^B!» 



b^rc is 2121. 12s. i|d Anf 

< 

X ==^7^1 at 1J« 5^d.« 

Xr7-i%M 393K 8s*4d.z;a 
}(-^8q is 591.. 08, 3d* is b 



■■R 



9*^b i& 314.1. 8s. idc Aaf. 

dozens perdo«» 
X =^3219 at 5|d. 

X-1S1P40 b 8x)h 9s. 6^. tsi% 
a-rU is 61, 14s. ifdisb 



dossens per do». 
=8746 at 5jd 



x«s*4o ts ^t%l. 138, od.rra 
a^a is zj\. 6s. 7fdisb' 



a-«rb is 191I. 68. 4|d AnC 
X 327698^ at M. 2|d 
x-i-80 is 96I. 4s. 6d.=a. 



a>^S is 4&1I, 28. 6d. is b- 
a-M»id Si OS. 4fd isc 



' 



b--c is 47 3I. 9s. i|d».AftC 



4n< 



; x^^2 is 399J. 8s. 4d5=a 
a-7-8 is 49I. i8s. 6|di6bt 



a«*b is 73I. iss.4|d^Anf. ( a-^ i« 345^ Js*g|4AjiC. 
QoelBons to^ exercifethc ft>«egoijig K U L £ S* 



lb. 

4ysp at 

69S7 at 

4^29. at 



s.. d. 

I 71 



ti s* d, 



4^59 ar 1 9^ 

S696 at o 7 

6748 at 

5S.49 at 

8107 at 



la 



o 94 
Q io^ 
o ^i| 



54» 
574 
17^ 
440 

*74 



18 

*9 

I 

1-2 

o 
9 



•I 

9 



?19* 



( 84 ) 



Qgefiios^ 



yi6d ar 5' 

^ TOT" at ir-" 

853 at 13 

184 at 15 

571 at 19 

1^71 at J. 

3,578 at I 

6986 at I 

3583 at 1 

3543 at o 

959 *t o 

5056 at o 

3500 at o 

579. at 3 
1504 at. 9 

S47^^t 12 

714 at 14 
544 at . 18. 

970 a^ 19 



XQf . 

4t 
9"^- 

4 
oi 

lof 

io| 

II 



10^ 



4' 

i 



> 2 

2 

"I 

' 8 



Anfwrs 



is^ 



i 



1. 8. d« 



2085 


fi 


6 


399 


5 


3 


586 


3 


9 


141 


I 


4 


544 


4^ 


fi 


869 


3 


»l 


339 


3- 


3a 


669 


9 


,30 


3S4 


»i 


4i 


12 1 


75 


9i 


: ^? 


'9 


>i 


226 


9^ 


4 


164 


1 


3 


9' 


'1 


6 


689 


8 


5H 


»3 


^f 


53^3 


S 


4l- 


498 


2 





S53 


16 


8 



R U L E IV* 

r • 

FftRere are Founds in the Prices itioltiply die given 
quantity by the number of them, and if iher« be alfo fome 
odd taohefy find its pro^cpby th^foniier Rules a,nd add 
tlseor together./" 

- E X A M P i. B &. 



x rr 7642 at 61. 
xx6:iA458!j;^. A^f^ikX 



•^■•MawaB-^ ^ 



X —347 at i61. 



v.-.*: -•■•J- ^^ 






e % > 



X sz^S^'ti j^. 68. Sd< 



x^Sit-wjJ. isb 

L s. d. 
407 at I. 13 5; 

941 at 7 o 4j 

9^0 at 4 17 8 

^6X3 . at I 5 7 

3j8. at 4, 6 i<o 

5^3, atu 14 6 



r:26|atil. «)$• ^dl 



I9r 



I 



x-ri is 130L los. Old is b. 
b-r-^i» 6U Wf».^d. is 6 

— I J !■ 

a^rb +c i465gl qs 6d Axif 

Anfi^ers 
I: 8 d*. 
680; 07- 
6602 t$ 8; 

. 4^39; 3 4 

5:900 tj JL 

13^0,13: O- 
66<ii 3 & 



R XJ J. E V. 

Wlic».the price i^an even numbar of ftulKngs, mult^ 
ply the quantity by half tbeir numbcr^donMiag £he wute,. 
irfirftfigiir«o£thcprodaa, &r ftullinga^}' tht: raft arcr 

'^"'^•' B^XAMF LBS.. 



X =742^3^ at 6s*. 
XX3 x» 2jZ261. i^s^Anl; 



■«w«il*i 



X ^1741 2' at *3a* 
x:<9 iit667oL.i6jB. An£ 



X 2:8324 at sl« 6«i 
X X 2 is 166481. o 8.z=:a 



*•. .y 



a-^b is 19^1451. 4a. An£. 



X 2=83^7 «t ^1- 8^ 
x-fais m6571..i6s« 



xt ==8327 a: I s*. 
x><7 is S.828L i8s. Anfi: 



X =183 at $1. ids^ 

X.X5 is 4i5}« OS. ==^ 
XX9^ ^Li4S«isb 

«-tb is 489L i4s.-An£ 

Qttdlioittii., 



I « 


(' 


1 




* 






456 at 14 
567 at 18 




m 


20^, 0* 
5,ijo 6 

n^ 11 


,' . ■ . 


RULE VI. 



WKen the rate h an odd nllrabc^ of (hniings^ work fbvr 
the greateft euen number contained in it by the laft Ruleii 
and for the other odd fhiUing, take one 2£>th of the givea. 
^antity. Or X. the quantity by the number of fliillings*. 
and -r- the pnodofl fc^. ^o |^ the (|i20te will be goundspandb 
thereroaindeK iliilinfa^ 

E-XAMP-LESi. 



a-frb^ is 2331. 143. Anfi 



X =:6/ft»at7s.. 
x>l7 is 47461 rrat 
afr-ao is 237!. 6s* Aoft. 



M^ 



^» =7622- at J«*. 

X XL is 762L 49*.=a« 
>ft-r-2ois38i]».2s*is b» 

a^bis^u^^. 6$. And 

^. ■ 

t X =7% at II3. 



, X X 11 is 8679s. = 



■• 



a^2oisr 4 331. 19s. AnC^ 



X =2f8:at2l. tyu ' , (^eftiona. 



SX2 ie 4^61. OS. od. =: 
xxS is J^oL 8s» isb. 



» l H ^iW^ii^^l— 



Amwers 

L 8. 



89Kat 17s-. 1 I 7^3 6 
796 at 13s. [=:] 5:17 8 
652 at (5s. I I 489 a 



B.ULE 



R U L E VIL •, 

When thequantity, whofe p^ice is required* confifis^^ 
of feveral fubordin ate denominations whereof only the 
Ligheft is rated ; work for the rated denomination (ingly„ 
by feme of the foregping rules ; and for the lower deno» 
minations, add fuch parts of the rate, as thofe lower deoor* 
minations are parts of the rated denomination. 

A Table of aliquot parts pf a cwt- 

lb. cwt*^ * lb* cwt. 

• ... 

... 56 is ^ 7 is the iftth. 

28— 4th 4 ,— . aStk.. . ;. . 

1.6 — 7th - 3£ — 32d 

14 — 8th. z — c6th' 

JB — 14^1 rj — 64th. 

I — Il-ith: 

■ 

« 

Note« Aliquot patts- of mod other things are eafily. 
found; . ' 

B X A M P L E S.. ' 
What's the valofiL of 123 C«. 2 qr. i^lb. at il. ijs. 44*. 



1^3 C..at rL 0^.' od.. 
123C. ato ,. 6 8 
1^3 C. at Ditto 

r -r-i* for 2 qrs*. 

~c -^4, for 141b 

*f 2b+c+^ 



zz- 


-«3 





oza> 


IS 

is 
is 

is : 


• 41 
41. 

, 0. 




- 
16 

4 


ois b 

is b 
8 ise 
2 isd 


- < - 

• 

» • • • 


I 


-0- 

* 


10 A\iL 



What'* 



f ^ ) 

What^ the value of 341008 5C. zqr: at'^sU lOs.^Rl 

pet tOtt« ' ' 

Tons 1. L s. d. . 

S^X'ZS =5 S50 o o=:a 

34-s- » u 17 o o is b 

r-r-4, for 5 C i* d 7/ 6 h c 

c-r 1 o^ for 2 <|r. is o 12 giid 



mrmf-^ 



^H«-b+c+d k S74 o 3 Ann 

Whafs the value of 37 C. 3: qrs- H lb, at 5!. 17s. 7f 4 ^ 
f&rcwt. ? Anf. 21 81. r9». 3|J.. 

What> the value of 48:31 yards at »78* lofd per yard f 
Anf. 432K 7^. o|d.,. 

Wliat*8 the value of 7C. i^qr. ijflbc at jl. 7d* 
per-cwt. ?' AnC »3l. M^9d. 
W^at'^ ihtj^ value of 1 4 acrcs^ j kk J pU« at »1, I as. 1 o3^. 
fer acre f Anf39l. iijd* 

What^s the 'value. of 3 C. 22 Jib. it tju 5|d. pc^ C. ? 
Anf/zl. 3s. 2d.. 

What come iz gall6M». j pint&toat js* 8d. pcrgaHon I 
Anf. 3l» i*s. 6|4 . ' 

Note *. If the rated* denomination be not the hijAfftdenoiiii- 
fiation of the quantity jpropofed, reduce the higheft^ to the fated 
<|enomination. 

What is the value of 4 tons, J cwt. l 9* 7^Vx al 

«l. 5s* i=f per C. ? - - 

ton C. jqr. lb* 

/ ao • • ' 



attL is 85(4 OS., od. j==: 

1 is 85^ o os is a 

a-?^4 is a* 5^ o: is b- 

x-4-4 i* an ^ IS' c fer^qr. 

c-a»4 is o» : a- 9|Js d for /lb. 



( *9 ) 

I &all give fbme examples wberein the given quamlkjf 
is but the part of a integer or whole thing. . . 

5 lb. at 7L rjr pfir C. 



K*i 



L 8« d. lb« 

i'-rS z: Q 17 <J. = a, for 14 

a-?-7 is e :; 6 is b> for z 

b-T-2 is Q ,1 3 is c, 1 

b+c is o 3 9 for 3 



— ■ ' 



I lib at 14I. 7s. 6d =r psrf)!: 



■l "^^ 



r-r; 8= 2 2 6=:;safor i61b.J 
a-f-4 is 010 7I is b for 4 

a*^ is 111 loj for xa 

r ^^^^^^\. f 

\ 491b at 9!% 19s: lod* zrt per C< 

r-^4 =2 9 iif rra for 281b. 
2^-T-2^ w J 4 ii| isbforr4 
b-f-r^is a 12 5||iscfor 7 

a+b+ciB 4 7 $— ifbr49 

9olb. at 12k 'I7s% 3(b =:r per C«» 

r-^2 = 61. 8s. 7fd.r=i aiorf;6lb. 
a^2 18 3 4 rf is b 29. 

^-^7^ o 9 a|' i« c .. 4 
c-f-ais o 4 y^^iis^ . 2 - 



** • ^ — .: r ■ - f 



t+b+c+di»,io.I, 6t. 8|ili I fQtr9a> ^ 



*«««pa»i 











'( 


^ > 






t 




'^ylh at gh 


173^' lid.nr 


perCv 


i-i-2 


= 


4 


i8 


iH 


=:9tafor);61b. 




a-f-a 


IS 


2 


9 


5i 


js b 


2% 


, 


b4-4 


IS 


O 


12 


.4? 


Jisc 


1 




b^7 


.^s 


o 


7 


5i 


is d 


.4 




d-r-2 


IS 


b 


3 


^1 


1 ^^:^ 


2 


■^ 


• 

a+b and c is 


•I w 


^li 


4l 


1 for 


97 


« 


.. . 






« 




• 




«- 



Note 1. 'i^ons, hundreds, and quarters are reduced to tHi^ 
form of 1. s. d, by multiplying only the quarters by 3t Then 
^drkbyfoftie bf the forgoing rules. 

What's the value of 33 tons, 3 C. 3 qn. at 33L 3s. 4d, 

per ton ? • • • 

L s* d. 
Let r =3 53 3 9 thrice the* qrsi 

10 



rxio^.331 ij 6. n a 

3 



L s. dv 



aX3is 995 12 6isbJ 33 o o 

i'X3 IS 99 II 3IS cj *•• ^3 " « 

r-T-6is 5 10 7f"d at 034 

b-f c-f-dis iioo n 4f Anf. at 3 3) 4 



R IT 1. E Vui. 

TROY WEIGHTi 






The biittces and penny weights are in the propBrtiod 
of 1, 8. Wuc the i^ains'are as lialf^pence ; therefore take 
^ half tfie graonr, and Uiiid whole h reduced lo tli^ fond 
of 1. s. d. 

What 



X 9^ V 

^^at ccOdqcs tf 0%. 8 dwt. 9 gr. o^ Gold to^ at 4L i1. 

f)Cl" oz. 

Let r 2= , 67 a 4I kilftlic gmids* 



VX4 is.^(S(> -1} -6s=liaft4 b 
'r-r-Tois 6 i4 10 fs bat o a 

a+b is '^j^ S 4 AiirF. at 4 i 



*« 



\^hat tomes 45 ot- ^ dwt.^gr. oFplate to, at 5s* fa4k 

1 *, i. 

Let r== 4J j6 3^ half the -grfins-. 

-^^^. s, d; 



mm*m 



f-^± is 11 6 6i i a:* at 5 10 
a-^6 is t 17 9— f Jsibato /& 



a 



+b 18 13- 4 4 jAnHatSio 



What <ionlcs 361b, li ok. Izdwty. ligr. to at8s4d'^r fta 

f?irfl j6 X 14 + 1 1 =2443 oi, and it grs. -^a=s6 diea ^ 

iiavc 

1. s. d. 

443 185 IS =rij it 88. Ifd. 

'x-^.3 22 147 17 6 is a for 6 8 

a^4 is 3^ 19 4fisbfb^i 8 \J 



<*»m. 



k+h is IB4 16 io| Hot is 4Ati& 

What comes 7i^}^ ttoz. Jadms. 13 gr. to 'at 
i>l. Iijts. 4d, p^irlb.? Aafr. i;44ilf ris^iiP. iicariy. 



* ' -. ♦ 
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IXVI TARE and TRET. 



GROSS WEIGHT of any commodity, is its 
own weight together with that of its package, 
nvbether <:a&t cheil, or whatever «Ife. 

1* A H £ is the weight of the package^ or an allow* 
ancc made inftead thereof. « What remains alter the 
Tare is taken from the Grofs, may be called Tan-funk^ 
if there are more dedadions. 

^ TR ET is an allowance of 41b. upon every 1041b. of 
T^e*futtle onaccoant of daft or other wafte. What re* 
mains after Tret is dedadted, may be called Trec-futdey 
if there be any following dedudUoBS. 

C L O F F is an allowance of 2lb. forevery 3 cwt, and 
ibme fay for every loolb. of Tret-fattle> to make the 
wejzht hold good when fold by retail. 

When all the ded unions are made, the lail remainder 
is called Neat or Net weight. 

Kote* The Tret being 4 to io4> ^ 1 to 2^> wiU be foun^ 
%>y taking the ^th part of the Tare*ftittle, 

CASE I. 

If the Taire be at fi> mach the whole ; iubtra^ th^ 
Tare from the Grofs weight, and the remainder is Neat* 

EXAMPLE I. 

Suppofe the -Grofs weight ^61 cwt. 2qr« 18 lb. 13 
oiz. Tare, to be allowed 9 cwt. 3 qr, 191b. 14 oz. 
What's the Neat weight } 



From 

Take 


c. 

261 

9. 


qt. 

2 

3 


IS. 
18 

19 


«3 
>4 


Grofi. 
Tate, 


Anfw. 


zst 


2 


26 


>S 


Neat. 



EXAM. 
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. E. X A M P L E IL 
If tlic Grofs weight be 323 cwt. 2 qr. 17 lb. Tare 
1 1 cwt. I qr. 18 lb. what is the Neat weight ? 
' Anfwi 3 1 2 cwt. af^ lb. 

C A S E 11^ 
When the allowance for Taie is at fo much per frail, 
cheft, bag. Set. then x the Tare of one frail by the nom* 
ber of .frails, aad fabtraft^he product from the Grofs 
weight. 

EXAMPLE I. 
What is the Neat weight of 4 frails of raiiins^ weigh- 
ing Grois as follows. Tare 18 lb. per fraii i 

cwt. qr. lb* 
No. I Grofs weight 3 1 27 

2 32 18 

3 3 I '3 

4 3 3 e 

14 I 2 whole Grofs weight, :S=x 
i8X4=:72lb^c=o. 2 16 whole Tare sa 

X— ar=i5 2 14 Neat. 

E X A M p l;e 1L 

tn 16 hogfheads of tobacco, each 5 cwt. i^r. tpm. 
Gitifs, Tare per^hd.'ioelb. how much Neat weight? 

cwt. qr. lb. 
5 » '9 



4 



^ta.i*« 



4 ^ 

aX4ii8B 2 34^bGro&» 
l6xioos:i6oolb.=i4 i 4=30 Tare* 

b— c=:72 i 20 Neat. 

£XAM« 
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I 

EXAMPLE III. 

In 70 ba'es of Smyrna filkv e^ch weighing } 171b* 
Grofs, Tare at i61b« per bale, what is the Neat weight I 
Anfw. 210701b. 

E X A M P L E IV. 

What is the Neat weight of 30 bales of Cyprus filk, 
each bale weighing 24.9%. {Jxoih, Tare' per bale 141b i 
Axifw. 70501b* 



CASE. iir. 






When the Tare is an aliquot part or parts of an hun* 
drcd weight, work by the rules in Pra^rce» i.e. take fuch 
part or parts of the Grofs wcightas the Tare is of (U2lb,) 
an hundred weight* 

EXAMPLE f. 

Wlwt is the Neat weight of44Cwt. 1 qr. 17 15, Gro&p 
whea 16 lb* per cwt is allowed for Tare i 

cwt. qr. lb. 

x=r44 I 17 Gro/s 
x-j-7= 6 I lof =:a» Tare* 

X — a=38 o 6f Neat# 

E X A . M P L E II. 

What's the Neat of 32 cwt. 2 qr. Tare at 14 lb; peip 
cwt ? 

cwt. qr. lb* \ 

' x=32 2 a Grofs. 
x-t-8=:4 o 7 Tarezib. 




{ w ) 

cwt. . qr, lb* 
Grofs x=: 1 24 3 o Tare i8Ib* per €wt. 



r^smmmmtmmmmtm 



X"^yz=L.y 3 * 8=:a, for 16 lb. 

a-r8=:2 o «5i=b, for 2 lb. 

a+b=2o o 5|=c, for iSIh. 

X— c=io4 2 22|Neat. 

cwt. qn lb. 

Grofs xr:289 2 o Tare 22 per cwti 

x^8=r36 o 2i=:a» for 141b; 

a-raniS o lof =:b» for 7lb« , 

b-r7=i r 2 9|:z:c, for ilb. 



HPi 



a+b+cir 56 3 i3=:dTarc for 22lb» 
x---d=232 2 15 Neat* 
cwt. qr. lb. 
Grofs xs:246 i 4 Tare 2ilb. per cwtl 



?-8=: 30 3 4=ra, for i^lb* 
a-^2rr 15 I i6=b, for7lb. 



a+bn 46 o 20=0, TarQ for 2 fib* 



MB.l»i 



x-^ci= 200 o 12 Neat. 

. '• ■ . . 

What*8 the Neat of 29 cwt. 3 qr. 241b. Tare lallsk 
per cwt ? Anfw. 26 cwt. ^ qr. fib. 
, Whai's the Neat of 39 cwt. x qr. 14 lb. Tare at 18 lb. 
per cwt? Anfw. 33 cwt. oqr. 5? l^* 

Whai's the Neat of 363 cwt. 3qr 14 lb. Grof?, when 
241b; per cwt» is allowed for TareJ Anfw. 28$ cwt» 
Sqr.iSflb. CASE 
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C A S E IV. 

• T 

. When Tret is flowed with Tare, £nd the Taid-fot* 
t!e according to the foregoing rales ; and the Tret will 
be iound by takiog the ^6ch part. of the Tare-fat tie. ^ 
alfo when ClofFis allowed, uke it from the Tretrfttttl^^ 
and the remainder id Neat. 

EXAMPLE I. 

Grofs 17 cwt. 3qr. 141b, Tare I2lb. percwt. Tret- 
4. lb. to 104 lb. or I to 26 ; and Cloff 2 to lOO, or I to 50; 
how much Neat weight i 



cwt* 

x=i7 


qr. 

3 


lb. 


02. 



X-r8 is 2 

a-f-7 is 




I 


26 
7 


4=a» for 141b. 
12 is b,for2lb. 


a-T-bis I 


3 


18 


8isc, Tare, I2lb; 


x— cis 15 

d-r-2f6 is 


S 

2 


«3 
12 


8isd>Tare-fattIe 
1 2 is e. Tret. 


d— e 18 15 

f-r 50 is 


I 
I 

^ 


10 
6 

4 


11 is f. Tret-fa ttle 
6 is g, ClofF. 

6 Neat. 



EXAMPLE n. 

Bought 3 hhds, of fugar whofc Grofs weights are a» 

Bndcr^ 

. cwt. qr. lb. 

Tare of all 1 cwt. 5 No. i Grofs weight .11 2 I ? 
1 qr. 2 lb: TretV 2 . ij i 17 

4 lb. to 104. at J 3 17. 3 '4 

2I. 163. percwt. Neat, what come they to f Anfw. iijl, 
los. I 3 EXAM- 



*■. 



■f 

E X- A 'M R L E III. . 
What is the Heat txreiBittf^bbdj jpf tot^cco, wergii* 



ing I5cwt. 3 V. 20lk^ifei^ Tirep€rc<nr»7lb, IVet 

^'^^ E X A . M -P ^ L E IV. 

In 7 hhds' of ct>bacco»T each weighmg 5 cwt. 2^. 
■^ 7 lb. Grofs ; how ttuch Neat wdeht, allowing 8 lb. per 
cent for Tare* 41b. i>er 1041b. for Tret, and 2 lb. per 
3 cwt. fyr Cioff? . Anir^r 34cwt« oqr. 7lb* 14 oz. 

EXAMPLE V. 

» 

lQ4fnuls of raifins, each' 7 cwt. iqr* 12 lb. Grofs, 
Tare 2 qr. lolb. per frail* Tret 4 lb. per 1041b. and Cloff 
2]b. per loolb ; how much Neat ? Anfw. 25 cwt. 2 qr* 
j|lb. 

« 

Note. In calculating oil, if you reduce the Neat weight 
x, tnto half pounds, and divide them by 15, the quote will .l>e 
tbp Neat ^lons j becaWfe 71b. and .a half Neat are alloweii 
^ the gallon. 

EXAMPtB I. 

If 141b. per cwt. be allowed for Tare, how many gal« 
tons Neat are there in 5 caiks of oil> weighing aafoilowat 



^ 




cwt. 


qr. 


lb. 


No. I 




4 


3 


26 


2 




7 


I 


18 


3 




6 


2 


20 


A 




5 


3 


16 


S 


x: 


7 


2 


4 




=32 


2 


Groft 


x-f 


-8 


is 4 


Q 


7 ssa Tare* 



U 28 1 21 is 637o=:b, fibs. Neat* 

b-ri5W424 I? gallons the Anfiir. 

.4.^ EXAM% 



9 
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E X A Al P L E a* 

la 7 caflss^of oil, each weighing 3 cwt. i qr. Grofs ; 
how many Neat gallpns, aRowing, 2oIb. per cwt» Tartv 
smd 7|tb. per gallon ? Anfw^ 279.x ) gallons. 

E, X A M P L E UI. . . 

In aSpcwt. 2qr* Grois weight of oil, how many gallons 
Neat at 7flb« per gallon, allbwing 22lb. per cwt* tot 
Tare ? Anfw» 3474 gallons* 



§ XVIL OF INTEREST. 

INTEREST Is either j&MfU or tfmpound\ and 19 
the premium, or reward, allowed lor the loan of 
money by the borrower to the lender* 

Firft of Simple latere^ : in which the fbor folkwing 
things are particularly to be regarded* 

I* The money lent, called l\itffincipalf which put:^p« 

2* The intereft of xool. for one year, called the rate 
per cent* per amium, or rati o£inferifl : which put rrr* 

3. The tinu for which the faid money, or ptincipali is 
lent: which pucirny whether years> half. years, quarters> 
months, weeks, or days* ' 

4* The amount (zzm,) or the fom of principal and in* 
tttdi : which, when the other three are given, may be 
found asfolk>ws» 

A GENERAL RULE. 

Mnltiply the principal ly the rate percent^ andtW 
produfl by the time,, whether in years, half years, quar* 
ters, months, weeks, or days, for a dividend ; then mulr 
tijply 100 by qns year for a divifor, taking the year in the* 
i||3e denomination as the time propofed in the queilioiH 
ftd the quotient thence arifing will be the intere^, in the 

le denoQunation with the principal \, to which add th^ 

' principal^ " 



' 
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frincipaU and the fum will be the amouat» 

pXrXn ^ pXrXn 

That is« ■ :;the,intereft, Andp-f asmj 

looxt lOO+t 

the amount, t being pat=one year, or themoath^yweeks^ 
or days in one year- Vide Theorem to queihoniith 

EXAMPLES., 
J. If 4671. be put out to intere(l for 6 years, what wiU 
it amount to in that time at 5 per cent, per annum? 

467x5x6 14010 dividend 
- Firfl _ = — ; 

^ ^ 100 XI 100 divifiur 

1401 o<^ 100 =:i4ol. 2s the interefl 

467 o principal 



■MiBMaMM 



The amount 607 2=rm 

2. What 18 the amount of 6741* 17s. 6d=:p at 4|1« pev 
«€nt per annumzzr, for 5f years:=: n? 

I. 8. d. qr. 

p = 674 17 60 



pX4is2699 10 o o s=ar 
p-j-2 is 337 8 9 o is b 

■t+bisjojd 18 9 o ispXr 

5 

pxrX5i8i5i84 13 9 o IS c 
pxr-f-2is 1518 942 iid 

c-l^-d is 16703 3 I 2 ispxrxn^ diTidend 

» / 

e-f*looxt is 167 o 7 2j|^ 18 f, the intercft 

p-f f is 841 I'S I 2}%^ u m, the aflDOont; 

What 



• - « • 



I 1^. ); 

3 What IS Ae intcrefl of 450!. for o moAtb. at 4, per 
cent per annum? 

^ By tlie nile450X9X4=«6200 the dividend, and the 
Ume given m the ^uefticNi being months, we have i 2 x 
100—1200 thedivifor; thei\i6200-r-l200=:itl. n3.the 
iniereft is rcqaired. 

4. What is :he intereitof 560I. for sjyears^ at %l per 
cent, per annum ? 

Fii4 3|yws:=:i5 qaartcrs>then 560 xsfx 15:5:29400, 
tnc dividcnd,and the time in the queiHon beiog quarters^ 
we have iLX 100=400 the dtviior; then 294oo-f-4oofi: 
73^' »os- the intercfl; required ? 

5 What will 340I. IDS, W. amount to in 2 weelu> U 
4 per cent, perannnm ? 

FM 340I. los. 6d.f=t362i fiic.penccs^' 
13621x4x3 163452 1452 

men . ^. — • — .. —30 fix-ptaciear 

, 100 XC2 5200 5200 

tne mtereft, therefore the amount is 341 1. ss« 7i^ nearlyt* 

^ <;. What 18 the }ntei«ft of 776od, for aoa days, at 4^ 
Ifer cent, p« a^nniw^ * ... * ^ 

■ -7— s: 191 d, I /f qr.=:is$. li^l). 

. 100x365 305 

KiS- ^"^•t^einterefttequired, 

7« What is the amount of xps. 6fd=:469 halfpence^ 
at 6 percent per annum, for 3674 days f Anfw* iL | is, 

3050Q* 

PARTICULAR R U L £ S. 

R U L E I. 

When the ratie is at 5 per cent, Xthe principsd in peae^ 

by 
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hf the namber of daysydividing t&e produdl hj 7300, and 
the quote will be the intereft in pence. 

Note, 7300 is found by multijilyiBg 365 by i0O| and 
dividing by 5* 

• 

8. What's the intereH now due on a bond of 320I. los. 
commencing intereft July the xoth 1764, this being, the 
25th of March 17659 at 5 per cent per annum ? 

FrojBi July loth 1764, to March 25th 1765, are 258 
days» and 320!.. ios,z::7(^9Zod. Therefore 76920x258 
«r-73o6=?27i8fd.=ilil. os* 6^d. the intereft, fought. 

9. What^s the intereil of 200L 14s, /d. for 760 days, 

lat 5 per cent per annum? Anfw. 27L 2S| lod. 2 ^- qr. 

10* What will 761. Z3S. lod* amount to in 3 years 164 
days, at 5 percent, per [annum? Aifw. 89l.i88« 4.d.. 
4S«6 - 

73^'"* R U LE II. 

Ywenty years interefl of any fum of money at 5 pet 
cent, is equal to the principal. Therefore the intereft at 
this rate may be found by t«ktng fuch proportional part 
of the principal as the time is of 20 ycar9 ; and for any 
other rate, it is but adding or fubtra<»iiig aiproportioi^ 
aUepart; 

11. What's the interefl of 3 27I. for 6 years, 7 mootht^ 
ai^d 12 days^ at 5 per cent per annum ? 

]. s. d. 

p =: 327 o o =;: to 20 years intereft. 



P 

a 

b 
c 

d 



4 


IS 


81 


15 


s 


• 

JS 


16 




2 


is 


8 




6 


is 


1 




S 


IS 







5 


18 








o is a, for 5 year?* 
o is b, for 1 year. 
6 is, c, for 6 months. 
3 is d, for I month. 
1^ is e, for 6 days. 



d -7-5 is 05 if is e, f^r 6 days, 

M-b+c+d+««^»o8 3 7 3f the Anftvt 

Now 



Now if the intereft had been required at 4> or 6 per. 
OBBC. it woald but be fubtraAing or adding a £fth part ; 

1. a; d* ' 

*rhus» x 2: io8 ^ 7i ^ idtereil at 5 per cent* 
x-7-5 is 21 12 8| 18 a^ 

X— -a is 86 10 II =r intereft at 4 per cenu 

x+a is I2Q 16 4I = intereft &t 6 pel- cent. 

,. Or, having found the intereft at 5 per cent, fay, as 5 is 
the intereft foand : : fo is any , other given rate : to the in- 
tereft required* Thus^ 

I _ J f I. 8. d. 

121 May the iSthy 1762, 1 pat oat 624]. iSs. iod« at 
intereft at 5 percent, per annum ; how intich does the 
intereft alhonnt to the 23d of July 1 7 65 ? 

y. m. dk 

f May i8th 1762 to May 18th 1765 is 3 o o 
From < May i8th 1765 to July 18th '765 is o -» o 

^J"^y *^^^ 176510 July 23d 176518 005 
The Anfw. 991. ys* 6f d. 

RULE III. 

To find the intereft of any fum of money for a year, 
Kcbe principal by the rate of intereft, and -r- th«r pro*^ 
du(5l by ICO. 

13 • What is the intereft of 7691. for a year at 6 per 
cent, per aiinum ' 

769X6-rioo=:461.«. 9^- 2 — qr. {hcihtcreft. 

Noici 



t K>3 ) 

^ Note, If the Intdrcft of omc veir be multiplyed by tfliy 
iftlimber of yearsj the produa will be the intereft for tkii 
number of years. 

14. What is the intereft. of 769U for | years M 6 per 
tc^. per tuiftumt 

769 5^6^1db=t 46 2 9 a ^-intereft for i year^ 

' 100 * 

5 



^u. 



Anfw. 230 14 o o interfefUbrj; year*.* 

tWte. The above nilfes ferve to calculate dny thing that** 
Vate^i at fo much per cent : as Faftoragc, Brokerage^ Infa- 
tatice, purchafmg of Stocks, &c, 

O F F A C T O R A G E. 

Fa£lorage, Commiffion, dr t^rovifioiiy is an allowance 
!madc by the Merchants to their Favors or Agents, for 
1>uying or felling of their goods ; and is generally at a 

certain rate per cent, and cakulated, as for one year^ lx}r 

the 3d particular rale. 

EXAMPLiBl. 

What is the eommiflioA oif 8B2I. los. at jf U per cent? 
Anfw. 30I. js. pd. 

E X A M P L E IL 

• What is thefadorage <)f 568I. 155^ 6d. at 2|1. percent? 

Anfw. 14I. 4s. 4d. 2 -^ qr. 

100 ^ 

OF BROKE R A G E. 

^ /brokerage Is the allowance made to Brokers fot aiSft. 
utg otneVs in buying ^d di^oAog of tJieir goods : and 

is 
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I 

\ 

h gamsiy calcMiicd by ^hgAg pfinctpal bjr too, 
and takiae fa^h a part of tlie aoooe as tj^e rate pel* ccilt* 
boUl. 

E X A MP L E S. 

k. What u the broke^fge of 847L los* at 4s per cant i 

«47U los^ **• 1002=81. 95% 6d.*^5=riL ii«. lod, 3fqr« 
tiie brokerage reqifireJ. Or by the Rule ot Three, thas« 

^'ipoU : 4s, t: 847,U lot. : tL ij«. loi. 3*-ff*V» - 

i.Tf^h^t.ts t)ie brokerage oftfjoU at $i.orone4dl 
ftx cent ? ^nik* ^t* ^f^* ^^« 

of! XNSXtR a^nce. 

failiirance is H (ecuri^' given that the value of goods^ 
Ihips^ hottfesi ^c/ {hall be reilored) in cafe of lofs or da« 

"foage^ by ftorni), firc> Set. For fuch fecurity a premtam 
18 |»aid dawn, at a certain rate per cent, and may be cat- 

* talated by f6tne of the foregoing rulei. 

E X A M F t- E 8 

1. Wbtii 19 th% ir^avxacii of 3(61. 38. for 16 month8 at 
f^ l^r.ceDt. per annum f . 

By the general rule In page 9S. 
fictSl. 3s. X 7i K "16 ' 

J ^— =3Sl> W. jxl. ^ ^ ^hi 

100x1 » "*»^ 

lAnfwr. 

Qu^il 9(ii belfdld ^'leiirly for tkeinfiiMnce of 
« iiyui^, wi»ofe value is ziifU ipftl per aniitim,.at 3I ]{er 
bent? Anf«r« lol. is* jci. - 

^ OF STOCKS. 

Stocks a^is the public fntods of the nation S iKe Iharei 
bf which being tiransferable from one perfdn to ai}ath«r 
t rrr K bccafion. 



( ^t>s ) 



oeeafion the fxtenfivft bttfineTsiicaUaly Stock*joUnng« 
Tbefe are ccmiaoDly. beft cakolated by the ftuk of 
Thi<e. 

EXAM P L E $• 

I . What is the pUKjufe of 6490L 151. 6<L Bank Stock 
at iiojpcrccnti . 

1. •«•. 'd../ • 
AtjooL : ilo|L ::64oo 15 6 

10 



T ^ f ^ 



64907 15 o 

■4 

lO 

649077 10 • o 

64907 15 0^ 

3545 7 &, 

162a 1} lo( 



X X 10 



a X 10 



x-T- i 
c -4- a 



b 

a 
c 
d 



a^b+€+d« 



10 



166 
fia 



.^ 



Anfir. >i€«. i«». 7d M 



7|» 



'M« 



ffb 



«^ 



- Hi What IS the turchaft 6r940ol; Sbttii-Sta itoA a| 
^23! per cent ? Aiiftr. 297(^ 



3« What IS the p^rthafe t£ 2474I* 1 (s« Bank 
jat 96J9 or 9^, 6s. ^d. per cent ? Anfw. 23841. it* id* 

4 

3 loo *' .1-. ..^,. f / 
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4. What is thepurchafeof 575L tos. South .Sea An* 
unities at 13 1| percent? Anfw. 758K 4s. , s ^r. 

$• Atg^y^U per cent, what is the porchafe of 2541* 
ijs. Bank Aannities ? Aa(w. 247I. i6s« 9!* 3 9^_.qr* 

loo 



Of COMPOUND INTEREST. 

COflspooad lotereft is that which wifht front any 
principal an4 its iatereli pnt t^^thrr* as theinte-^ 
Kil becomes 4ae; that isf whea at every payment or at 
the time when the payments become cKie, the amonnt is 
converted into a new frtmeifal. Oa this account it is 
fbmcttmes caHed iatercil apoB intereft. 

For inftaiice» arere i to put out lool. for two years at 
fl per cent* per abaom, accordiag to the otmbft improve « 
ih^t, the iiitereft at it beeomes due not being received 
batTorborih' at the end of the Mt yoar^'it w^ld amoanc 
to 106I. which S06I. would be my principal for thcTe-^ 
cond^ear ; and at tifi .detrrmination of the feco:id year 
it woidd lie increafea to if2l. y^* tf d or ico!« principilly 
ttVfoT two years fimp^e inecretl, ami 7». s^d. the iiitaeMh 
tffi* my firft yeai'd iat$reJt«< 

Find the amoant of the given priocipa!, for thettme^ 
•f the firfl payment, by fimple intereft $ then make this' 
aoiount yoar principal for thcfscand payment, whofs a' 
aioUQt calculate in the fame manner ; and fo on through ' 
all the payments, Aiil accoancing xht laji amount as ue 
pxiacipal of the next payment. 

EXAMPLES. 

I. What is the compound intereft of $ooU forborn 3 
ycars^ at 5 per cent, per aiaum i 

K a FirJI 
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tiffi 50bX5-r-ioo eqoaf to 25!. the it ycar*t interell. 
^ Then 5oi(> 4- s^eqaal to f 25!. the fecond years pris* 
Cipa)« 

^rrtfir^i^ 535 X 5 -f- ICO cqoal to »6L 51.. the a4ycar*s 
intereft. 

Then 525426I. 5s. equal to 551L 5s* the 3d year*9 
principal. 

thirdly f^l\\, 55. X5-rXoo equal to ^7!, lis jd-fte 
3d year's intereft. 

I. s. d. 
The jd year's principal }s 551 ' 5 of * t *^ 
The 5d year's intereft is vj 11 3> 

The total amount 10 578 16 3)^ 1. 
The jnoney irft lent is 500 o o j ^°°* 

The total intereft is 78 iff | 

%. What will $5qU iqs* amount to in %\ ywtf ^t &. 
per cent, per annaan^ compound intereA i AnAv*- ^S^^ 
«f.Sid. 

5« What if the nmount of 6501. for 5 years at $f per 
<eat« per annum compound intercfi i AniW* 849U lOf • 

Note. Tf the paymeiyt ace not yeajrly, but half yearly, 
quaUcrly, monthly » or any ofher aiiauot ^art ot a year, takv 
iuch aliauotpa.t of tb^ principal and with it work tor the in- 
teteil as before. J Or ^irork by the genera) Rule in Sthiple l|i« 
tei'cii ( for the Kule ftill hojds true, provided there be alwaya,. 
a complete integer number of t*nies at payments^ tbat is, a ' 
certain number of times without a p it ot another : rior will it 
he juii to calculate for a ccmpltte time and then to ttvke the 
iame part of the refult a6 is the part cf the time, for the Rule 

. takes no notice of fuch partbv In this manner fbme Authors 
have made enoneous calculations. By Lo^aiiihms it is as eafy 
to pel form calculations wii4i pnrts of times (^j>aYments as 
with wb .>le ones ; nor is it iinpoifiMe to perform iuch calcula- 
tions witlu'ut Logarithms, but tiie trouble fn Come cales is 

/ntolerable. 

What 
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4. What IB tke uneontol 6ioh ferbom 3 years* at c 
per cent, p^r Moansn, fitppofijig: the intcreft payable hatt. 
ycariyr,/ A6fw. 66al., $«r<>i4- . Fo'^^3<K-»X5-r-lo:> 
eqaal to J5I. the ill half years intereft» 600*1-15 fqiial 
to 61 5I the priDcipal for the 2d half year* 615-7-2 Xc 
-T-ioo equal to isL;}*}. 64* the^ jnterp for the ad half 
year. 615-1- ^5^« 7** ^^* equal to 6301. 79. 6d. the prih* 
cifialibrtae 34 half year* 650!. 7ft* 6i.*^2X;-Moo 
equal to 15I. i5s« zjJ. the tntereft for the 3d half yearw 
6^1. 7s 60.4-15!. 158. 2|d« cqval to 646U a^. 8^ the 
principal for the 4ch half year. 646I. as. 8| U-i-ZX,^ 
~ioo equal to 16J. 35. c^-^ the 4ih h^tf years intcrcft. 
646!. as. 8|d4-i6t 3s. o|| equal «)66al. 5s. 9|d. the 
an^ount at the end of a years, or the 4 half years. 

5. What will 6col. amoiint to la 2 years at 5 per cent, 
per annum, compouad intereft, fuppoiing the intereft 
payable quarterly ? 

630 X 5-4-400 eqtia] to 7I, los. the intereft for the ift qiuir* . 
t^u*. 6o:>-4> 7I. 10s. equal (0607! los. th€ principal for 
tftt d quarter. 607I. las. X5-r4oa' equal to 7l. lis. 
lo|d the intei'cft for the fecond quarter* and fo on to the 
8th quarter, whofe intereft is df. 3s. 7|d, the i%sole a- 
mount being 662). 13s. 9|vi. the Anfwer required. 
'K What Witt 50!. amount to in 5 year^at 5 per cent 
per arnan compound lAiereil, fuppofing the interell pay - ' 
able lialf yearly ? Anfw* 64?, id. 

, f. What is.the amount of 217U forborn 2jyears> at 5 
per cent per annum, fappoling the intereft payable quar*' 
terly? Anfw '242!. 13s. 4fd. ' 

See more of Intereft in Decimals* 



REBATE or DlSCOUxNT, 

RE B A TE, or DI S COUNT, is an allowance foi 
paying money before the time appointed for pay- 
iftanty and h thedlif<;rer.Ge b tw^jexi a i'ttoi of mon..7 due, 
.. .. ^ K 3 a •' 
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a <Sprtftia time to come, and its prefrnt wordt s whicb 
prelent worth, if fat to intenft fi>r tiie ttine an^rate for 
which tliedi&Ottivt is to be made, would amoaat to the^ 



♦ ( 



fam or d^bt thai dae» 

R U L £ 

• * - 

Maltiply the tinie hy the rate of tntereft ; al(b in altipty 
100 bf I year, taking the year in the fame iienominathn as 
the time propoied : add xhtt^ofroJuas together, and iay^ 

Aa the fum of ihe t«vo prpdu^ls. 

Is to the former of the two produ£ls ; ^ 

So is the fum to bedlfcounted^ in what denomlnatioa 

{otytti 
To the dtfconht, in the fame denbminationf* 

The difcount £o found fubtraA from the fum difcocnt* 
ed i and the remainder is the ready money to be paid 
down by the difcounter. 

This ready money may alfo be fboad^ without finding 
(kedifcoQBt, thus, 

Aa the total of the two produ6l8. 

Is to the latter of the two prjduds ; 

So is the fum to be difcoanced, in what denomiaa* 

tionfofiver, 
To the prefent worth, in ^e fame denomination. 

.. E X A M i* L E S. 

I. What is th^prej[eDt Worth of 46}]. los* due 9 month* 
hence^ discount at 4 per cent, per annum. ^ 

9 months x 4 zr 36 the ift prod^^, 
loo X 42 months = 1200 the adprodad. 

:i l36the fum of the two pfodvAs 

Then as 1236: $6 \\ 465I los, : 13!. lo?. the difcoont* 
Then 463I. 108. — 13I. lOs. equai to 450U th^ prcfeK 

worth 
Or, as 1236 : 1200 :: 46 5K ios« : 450I* tfie prefent. 

worth. Whaa- 
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1^ • What u. the pttfynt wonh of 460 1. due 5 xfceku 
hcfice, dffoaac at; 7 -pier c^iu. per, janaum ? 



• » ; I. 



52 X 109 zz 5200 the 2d. produdl. 

5<3$ th^ Aini . of the two produfin 

As 5235 r 5200 : : 460 1. : 456 1. i8s. jd, 3 ^^ qr« the 

5*35 
prefent worth required* 

5. How much rodf mdiiey may be ^iven for a Note 
of 3574. ii5.64^t litte'i^^idays.hetKef. difcoM&i; at 4 per 
cent per .annam? 



1 •-. 



134X4 = 036the ift. prodoft. 
36J X ioo=:f6500 the 2d prodofti 

'37.436.the &m of the itwo prodo^. 

* 
357 L I2s^6d. zz I4305iix-pcfices. 
i hen as 37436 : 36500:: 14305 fix pcntes r3481, 13s. W 

Or^a»-3743$:936:: 14305 :'8L i8s* pd. 3^*^^difcottnt. 

4. What it the prefent worth of 767I. 17a. 6d. dae 
3I ytatf beiice» difcouiit at 5 per cent, per annom? 

7 half ycarf X5=:35 the ift prodti^. 
z ^ ^Of> z;z 200 th^ 2d; produA* 

' • , • 

835 the total of the tw6 prtKhAs. 

, • * •■ ' • . . ■ * f 

Tiieiia4>i5:20o:;:^67!, 1^3.64 :]$53i loa.id^ aSl. ^,. 
Aiilw^ A 



;. A man has « Le^nty of f0^4<^left kinw toMpaid 
20 3fcars hrnce i but wsrtiting moiM^, iM is ddUciis. .co 
iell the iame ; how mach ready money mnft he rcccire 
allowiog the pttrckal^f'5f|te^ twit? Aftr«V« JijSlUtYi nod, 

6. What is the<K(cottttt of4t^. ^r -three months at 
6 per cent. ^>er annum ? Aniw* g\* 4s. 5d. + 



• • > 



Note, When the fign more is annexed to the axifwetj it de« ' 
votes theaniwer to be aiinaU mutte}r more* 

J. What is the rebate of lajh. ids, payable tamOnUis 
hence, at 4|d- per cent, per aaam^ i Afifv« 4I iqs» 8|d« 

8« Sold goods to the amoont of i66!. xas. to be paid 
6 months hence, what muH I have at prtCbnr, difconnt at 
S per cent, per aiinum f Aniw. i6jI« .53. loj.-f 

9. Boaght goods to the vaine-of 17!% 14s. to be pa*d 
for 8 mont!;she«ec»what:aMil I pay in ready money, 
difconnt at 7 percent, per annum f AnfW. i6l. tSs. afd-{- 

*io. If a kgaqr of I jiooi. is Idft.mt on thr'izth of. 
March 1765, to be paid on tht Chrlftmas-day loliowtnr, 
what moft i receive when I allow 5 per ccnCt . per auuiom 
difconnt ? Anfw. ii54t 9s id.-f 

II, At ^ per. cent; per* annum' difconnt, i^at it the' 
pr.fent worth of 60L payable at two 3 months, i. e«ha!f 
ac 5 months, and the rett at 6 months/ Anfw. 5 81. lys, 
lid. 2^r.+ 

II. Sold goods to the ralne df 420!. w^rich h *pay. 
nble as follows, viz. lool, at 3 months, 200I. at 6 monJis, 
and the icflat 10 months ;^.hu mnft Ihaie in pre^ejit 
money, alloiving dilconnt at 6 per cent^ -per rnumm I 
Aufi • 406I. I9«.7id + 

Note. When goods are bought or ibid, and difconnt it 
19^ made :f^r jjin^viL pdyiil %t,9^ an^f^ catc, per .ctrpt. with* 
out regard to time, the mtcre^oi the fu/n, as calcukted for sr 

yesr, i-s^hc ^lifcotint. 

9^ 
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1 3» Boagbt goods to the valae cf 1 6ol. ips* 6<I. havln|t 
diicouot at 5 per cent, Jiow aittch is the difcoufti ? 
Anfw. 81. 6|d,+ 

14- So'd 46 doten of knfNb it ros^r d^eftf allow. 
iBgdifcoont at is. 6d. per Lv What is the neat vidtte i 

Firft 46-r2=23L the gfttft valu^^ 
1. fixd. 1. iTxd. 
Then as i : 3 :: 23 ; 6^ =:il. I4s*6d. the dircoanK 
Hence 231.— il. 14s. 6d zzziU 5s. 6d. the neat valae« 

Note, 'the method tifed amb-rg Baiikefr^ icc> in diibount* 
iAgbtih|fHo!liidtheificere(ldf th^Amairawti far, iiom tfan 
titut the hiH is di&oBunttd «> ihe nthM , «irlten it hecf^nies . d^ 
(including the days of grace) which, intereft they t^ckon as the 
difcount, thcr^y makiag thfe dTftbum more thin it ifeally 'Hi^ 
theerror being in propohion to the time. 
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EQUATION of PAYMEl^tSrfw 

, . • ^ ' 

¥j* Quation of Payments is, when fevcral fubsof moaej^ 
JCU^are due at different tiznes^ to£nd the time» when the 
^fiole may b^ paidio 4t oncei Withbot lofs to the debtor 
of ^reditoh . • 

The • coRiniofi Rirle Is to mnftiply tiFery fnm of monejn 
hy thctimeit is to continue in thc> hands of the debtor, 
viA^w divide the fnm ofithe p odu^lsf by the fiiinof ari " 
the pay m' n tS| tKo4a0te being the eq^tatcdtime* . 

Note. This rule is not exaftly true, though very nearly fo. 
Slid may ferye ver}£.weil incommop bufinei's % -pnjy it maig^ 
the mean time a (in^ir inatttr too large; 

EXAMPLE S. i ' * 

t . ' A bWes B 'i f<H. whereof 50I. is to be paid at % years 
end^^^ol at 3 1 years end, and 20U ac 4^^ ytix% enn ; at 
H^at tiiiie^aiaythe.wboJcldhbtb?' pfl$d;iogetllft«ivithott( 
pi^ttdice tP either p4r^^.. ^ ♦. . v 

yc4ra 
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1. years 
50 X 2 is eqml to loe 
40 X 3f equal to 140 
2^ X>licfa«l to 90 



iia 






s. A peHbn b«t tirec fevemi Aimt of monej dde at dif*. 
fifefot ciities» 5<»L at tlic end of 5 months^ B4U Ht the eod 
oC lamoftdity and 36I. m year and a iialf hence, bfit woold 
deceive the whole at once; is «bat tima ih«U beie* 

opive the whok fnm ? Aafw. 10'^ months. 

170 

3« A debt ci 500!. is to he difchaged thos, viz« xqoI« ^ 
at prdTeBt, 300I. at c noothtf, and the' reft at 15 moDths» 
wbatii Hhe equated ' titae for difrhar£i)ig the wholes 
JLnfw* 6 moatfai* 

r a 

I 4* A deU.is to be dtfcbafg^ by paying one half at 
ihreeiiiOAth$,a third at 5 months, and the (eft at 1^ 
aeoBths : Whatii tkie equated time f 01 the.wfaoIe.> 



' 






Take aay namher at pleafurethatit divifible into 
f lopofed pait» mithopt reaiaiader» as 6«. . ^ . , 

Then half of 6 h y. 3x3 equal to 9 
a third of 6 is a. a X $ equal t6 10 
Aad6«»5 is I. ix 17 equal toiy, 

■»— — ji ■ ■ 

::.».;-. ^)36C6 momhs ^nfw. 

' 5. A dcl»t4i tp be di&hafgedlchuty tIz one 1 fourth at 

pemat, and one fourth every three aMmbt after, tiU.die 
•- - " > 

whale 



( tt4 ) 

irhefe be dUcbaig^ : W&«t is tht cq«9lcd tiiM £* tte 

whole? AnCw. 4f moaths* 

The £ A ) of the Firfl Chapter. 

CHAF. lU 

to 

5 I. (y Vulgar V RACTIONS. 

AFRACTIOK finp^tsd abftraaedly conGdcred^ is 
fbme part or parts cither 6f an unit, or any other 
t umber or quaatity whatfoever. 

A Valga^Fra4Uoiiconflfts6fti»o aambers, ealled the 
Naiiieratorand£)^ooiiaator» placed pne^bdvethe other 

wkh a liae of reparation between them, as | OeamiifMtor 
wbich is oMied three fbarths i the Namerator being fii^ 
named, then the Denominator* 

Tifc Noinerator )tnd Denomldator afe called Terras 
tftbeFraaiea. 

■ r . - . • 

Tbe Denominator fte«(rt bow many equal parts the 
whole IS divided ^ito, and the Numerator exprefles ho^r 
iianf fircli' pahs t&e Fraftion ebniifts o^ For tnftance t 
Imagine the line' A B^toreprefenc oneyanl»one foot^one 

Knd» one ihilUng» one acre, or. any odmr mtesef nihat* 
«r# and let it oetbvided into 4 ^oal parts ; ihtea 



OtHS'of^dle pkirts wWbe |; or 6n^ roartil. 
^wo of thofe paru will be %, or two fourths* 
^htte of thoie paru will b^|^ d'three fnurth^^ 
rtlkur j^thofepaltt UriUbe Jt <^ fcur fourths, equal 

^^ ' tb 



W ^e «k4K4« l}i!t« ebnfeqiiebtTy |'tt te|mperl|r ^dl 
iifra^ion. 

Now it is eafy to perceive^ that { of the abore part*# 
is ooe fourth pan niort thate the whbie lioe ; that 
6 i« more than the whole by 2 foch parts ; that 7 exceeds 
t h t W h o l e ^ 3 fbth parts , a nd t hat €-t»eqtia> <»♦ whofe 
lines : for if otie thing be divided into 4 ^aal parts, H 
fuch parts muft bt^^uaTio^ wlkoie things, aad coniii» 
^uently 

•^^ cqbal to three iKhtolt thiiigsl 



1^ equal to fovf Who thinfts* ' 
^>o eqaal to five irhotc things, dct. 

8 C H O L I U A*. 
Hence^ fradiona whole Mumeratcus are lefs thati, e^tml 
^ or greater than their I>eaf>ininators« aw KfpdStiveijr 
kis thaoi equal to, or grej^r/ th«o Uoity^ or u 

G & R R O I* L A: R . Y! I; 

Whence it followis, that a fradlion ]s.b«i^.a.qi»oti<»t^ 
figniiying a part or parts of an Unit, expreil by a Name- 
iator as a Dividflwl:!^^^.^ ^tuQmUmts»U9L0inifyfm' 

C O &' R O L L A R Y IL 
Therefore as the Nmii#raii9i .U (• iJMr OcBomiaaior^ib 
Is th» ftaaioft toU«t)u, , ^ • 

» ^ ... . ^» . .' .! ". 9^4 ^ ' * I • 

Or iM 3 : "4 • • i » »• " «• ^'^aiU 

L E M Sf A 1. 
To mtilttp^ «/ra^0B4a to^moUi Jjr the Numfinltor { 
btkt to 4^ide a»fradion ig to 4iialcipl/ the J[>iQfiqauiiatorf 
as inthe.«|i9J?».a^^** V- - V / 



( fi5.) 
C O ft R O L L A R Y Ttl. 

- FraAtons having the fame Denonuaators ate one 19 
aiicdier as theii* Numerators, 

Thiis|t|:: 5:5. 
C O R R O L L A R Y IV* 

As any frafiion is to unity, fo is onxiy to tlie anverie, fUt 
irecrprocal of tbela'd fraiflion. 

Note* By the ioverfe* or reciprocal of a fradioOf Is 
meant the m^ion |;otten by inverting irs terms: that 
the reciprocal of f is f, and of 7 6t f is j. 
Thus f : I I: l;i* 

L E M M A IL 

Maltiplying or -f^ing both terms of a fraftion by one 
and the fame nnmber alters not its valne, bat prodtttes 4 
hew fradion equivalent to the given one. . 

Let both ^erms of the fraflion f bexed by 3* 

Then i- =: — the nc.v fra&Ion# 

l^owSi a plain that theilc numbers produced are inmrtk^ 
{KHtion tb each other as the numbers Xed ; becaote at 
4 is the ha!f of d, fo X2 is the half of 24, and cpniie^iien&i 
ly the two fra£lioas are of equal valpe* 

Or if we divide a poim4 into. S equal paris^ 4. of tho^ 
j>arts moft be the half of it ; and if a pound be -r-ed into 
.24. 'equaKparts^ laof thofe parts maft iUU be the half. 

Again, if both terms of the fra^oh 4^ be -^ed by j^ 

and afterwards by 2 . /" 

■ ' '«* -^ ^^=4 -^sf^: 2 • - * 
. Thtt8» — — . ^ i * the qicw fraflion. 

24.^ 3"=: i -J- a ±4 
is fiill equivalent to i^ , 

L tbt 



( 117 ) 
Let both terms of the fradioo 1 be X ed by j^ 4, and j , 

On tbe contrary both tcrsis of tht frafiion ^^ di» 

i«o 
NOT A T I O K. 



vidcd by 60^ gxTC. J, = * 



"there are {pur forts of Vulgar Fra6iions» diftingiiiihed^ . 
by the hames of Projer, Snproper, Compound and 

Complete. * 

I. A proper FraAion .(cabled alfo a pore, fimplete 
fiDgle FraQion) it 'that whoft Num^ratcA' is left than ita 
Denoninator, and reprefems a part or parts lefs than the 
DeooQinator, or a whole ; . as f, |, |» ^c- which ma} re* 
preient ^of a foot, | of an Acre, | of ten thoaian4 
poond, &c« 

£• An Improper Praftion is that whofe "Numerator ia 
nlways greater, or eqaal to, its D^ominatori and repre- 
fents a' nutnber that is always greater, or eqoal to, an 
unit, or one Whole thing, ^ } or j^. 

' ^f A Compound Fra£lion, or FradUon of a Fradioii» ia 
that whofe parts are Valgar Fr-iflions, and confifts of more 
than one Numerator and Denominator conneded with tke 
word of ; as f of f of | of f ; which read thus,— the 
half of tWo^thirdsjof tbree4buiths of four-fevenths* 

4. A Complex FradUon is that whofe Numerator, olr 
D nominator, or both, is a Fiadi nora miocc number, 

S i . 5 16 J : 
as •— .^ or— —or' ■ « and if an/ fuch FraAion 

8 8 1 12 I - 

pccars, it only denotes a divifion of the Numierator by the 
Oeooinituitor, Cor. U 



i 
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I^ nnbat has hem already faidy he perfeQly under ftoodf 
all opirati^ms relating t$ FraSitons admit of very few or no 
dijpimbi€s% I now proceed toRedudion of Vai^ar Frac* 



tlO]l3 



I* 



§ II. ReduSiion of Vulgar FraSiions. 

RE D U C T I O N is the converting of Fradions oat 
of one.form or denomination into another, for tiie 
more eafe in working, or in eflimating of their ?altte, and 
is chiefly a preparation of them for Addition or Sub* 
trai^ion. 

P R O fi L £ M S. 

L To ixpreji a whole Jtumhr FraSioual nutfi* 

Rule. Piace i aader it for a Denominator* 
Example. Snppoie 5 the whole numbery then f Is 
the Fra^ott re^ni^d* 

IL TfndiM « njM$ mtmh^ H a FtaSim tf a gii/in 
Dewamiitatarm^ 

Rulb. Mttlcipty the whole number by the given 
Denomiiiator, «nd i&ake the produd the Numerator, 
mider which write the given Denominator; 

S X A M P L E S. 

. j.RedQce^toaFraAionwhoibDcnoauiiatormay be7« 

5x7 35 

Thut — -«-• =: «— the Praftion required. L e. f ^255 

7 7 

by Lemma 2* 

2« Reduce 14 to a Ifri&ion whofe Denomiaatormay 

126 

Anfw.-— — ss 14 

X 2 Reduce 
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3. Reduce ^4 to a Fradlon wliofe Denominator may 
ke 30, 

AnfW* — — 5= 24« 

30 

III. To reduce a mtxt number into an Improfir FraShn •/ 
fqualifolttit 

Rule, Multiply the whole number by the Penomi- 
nator of the Fradipn, and to the prcdu^l add the Nume- 
rator, and the ivLm is the new Namerator, under w^hich 
write ihe Denominator. 

EXAMPLES. 

I. Rediice 36I to an Improper FradUon. 

* 
36x4, + 3 =147 
ThH3 ———*.— .-*-^ the FraAien required* 

4=4 

^ For Aippofe the whole nunber to repreient 36 yardt 
of tloth* and eiMi;H yard divided ibto 4 cqfaal parts*, or 
^uattersy t^ie 36 yards fo divideil are of courfe equal t6 
J44 quarters ; L e. 36x4z=t44i to*wlnvli if tb^ other 
" 3 quartern be H:^^> the whole is 147 ^uartevii or 'f^ 

a Reduce Jzf to an improper Fraftlont AnFw. ^\K 
3 ^Reduce 13:^^ to an improper Fraflion, and it 



« '/o 



4. When 7 f, i!|, and 14^, are each reduced to an 
jmj.ropcr Fradlion, they become ''/-, "t^, ^^« 

IV* To reduce an imjtop.r FraBiun inU its efuiva'ent 

iv/jcie or next number, 

« 

RuLB. Div^djEf the Nunierator by the Denoniinator, 
and the quoUent is (he whole or mixt number. 

^ EXAM- 
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EXAMPLES. 

if6 147 229 728 

1. Reduce ——,—--, , and — » each to iti 

9 4 7 « 

wbole or mixt namber. 

l26-r9='4 1 22^9-^7=3*7 

H7-t4=36J 1 728-r-8=:9i 

18 16 17 64 213 . 403 

2. When — , — , — i *— , — -» and — -, are each re- 

3 3 3 .5 7 -9 

daced to their whole or mixt namberi, they become 6, 

..' P* .*4 -rv^^ o«v* ;.^' 
Sj-» 5j-» "^'» 3op and 44^-^. 

V. 9*0 find thf grtaufi €omm9n meafitre (w 'rrfirjfor 
OMj^ two numhtrSf or for the Kmmrator aid DtnomimUor of a 
FraSiom. 

R.ULB. Divide the greater number by the \eh, and 
that Divifbr by che Remaiader, coatinuing to make the 
laft "T^or a Divideod^and the lait Remainder into a 
•f-foff till nothing remains, and the lail n-for is the 
greateft common meafure. 

Note. If the laft Divifbr be . x the numbers a e piime io 
eachoiber. 

EXAMPLES 

1. Let the numbers propoied be 168 and 240: their 
greatelk common meafure is 24* as found by the Rale 

thus, 168)240(1 

168 



72)ld8(2 . ^ 

144 

Thegreauft common meafitre is 24)72(3 

7A 

L J ~- a^Wha: 



^ I 
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» * 

2. What is the greateft common mearore for ^'V 

* .... ' 

3. What i« ^e greateft common meafan for -^— ? 
A«fw.8. ^"^ 

4. What is the greateft common meafoir of 2^ 

Anfw. 13* . 

> •*■'■*• 

VL TpaUriviatirorritfuce aFra^'ontoiisloivefttirms. 
A GENERAL RULE. 

Find tlie greated common meafure, by which -r- both 
terms of the Fradioc, and the quoctent&wiil be the teroas 
ef the Fra^ion reqaired. 

EXAMPLES. 

1» Reduce the Fradion — s- to its loWft terms. The 

440 

greateft common meafure being 24, as found aboire» 

i68-i*24=:7 7 i6S 

240-^24=10 10 240 

312 52 

a« Redace — — <- to its lowed termst Ficit — ^. 
1026 171 

7? 5 

3. Redace — • to its lowed texms. Facit «•• 

13s 9 

4. Reduce -*• to its loweft terms. Facu — -. 

384 4» - 

5. IU<la<e 



(123 y ' 

5. Rfidace -— — to its lowed tcims. Facie • 

6. Reduce -«-^ to its lowcft terms, fach - * 

6912 4 

P A R T I C U L A R R U L E S. 

I. Rule. Asy Fra^lion zaay be abi>revi^ted by a 
continual divifion by Zj. ii tk^^tcrms cod wHh ss^tvcn 
number or a~i:ypheir. " . 

zs6 ;i2«; i64 / >2 ' 16 *• ^ 

7. Thus —.- r: — - = •— = -?- => ~ by a con- 

784 29^ 196 98 49 

16 , 25$ 
dnual halving ; therefore -— =r — — . 

... 49 7^ 

lao 15 

8. — — being centinBally baited is — ^ 
2368 . i56 

a. RvLs. When both urms end with 5,. or one wfib 
5 and the other with a cypher^ divide^ both by 5. 

9. Let the Praaioa be — — ; Then — ^- . 

■ 89s 895-^5=179 . 

1300 51 1300 -i-s=a6o-rj=5a 

3 » Rule. Ii the fain of the digits of any number caa 
■e ^ea by 3,. the number itftlf owy alfo be -7-ed by 5.' 

A> 



( "3 ) 

As for exHinpky the namber 741 u dirtfiUe by 3, bccaafe 
12, whicb is the fom of it« digits 7, 4, and i, is to* 

E XAMPLES. 
6$ 7 63^5=21,^3^7 

!• — , =: g". For — — 

72 72-^3 =:24,-<h3=;« 

4. Rule. When both terms end with cyphers, caft 
^S as many as are common to both : and redace the fig<- 
ni&cant iigures to lower term., by the foregoing Rales* 

EXAMPLES. 

35^^ 35 7 » . • , ^ 
I, •— .- = — = — =:«^ m Its loweittermr* 

56000 560 sn 16 
15000 15 
27000 ff7 9 

5RvLB. Wh^n any nnmber which is exprefiecl by 
icverai others, with the fign of addition or fobtradtion^ 
between them, is to be divided by any number, thenmoft 
all the parts of it be-red by this number. 

6+9 12 

Thus — — — — =12+3— 4rru 

3 

But if the given number is exprei&d by others with- 
the iign of multipiic^cion between taem, only one of them 
muft be -r-ed : 

4x9x12 4X3X52 iX3Xta 1x3x6 
$0^ . • — n^ 'Z; ■ * ' zz "T iS .^ 

3x8 1x8 1x2 ixi 

Ad 
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> ;^ And in this c^ife, when the (ameaumhcrs are concern. , 
ed tn both Numeiracor and Denominator, they may b€ 
omittedi or caft out cf both. 

E X A M ^P L E S. 

9x5X7X3x2x8x7. 8x7 . 26 13 



mm^ 



5X7X2X5X3X9X6 5X6 30 15 

tlnjz; the common terms> 9> 5# 7» 3> a« 

4X3XSX7 ». 3 

-^ — »-=•=: I- by omittino;, 4,. 3, 7, 

5x4x7x3 S S 
a3Xi4X76x8 1x7x10x1 1X7X1x1 7 



Sox 2X7x230 loxixixio loXiXixi 10 

VII. TV r//«r^ a CMiponnd Fraakn io an ejtL^aleui 

JiugU $»€• ^ * ' . 

Ri;LB. Multiply all the Numerators togetW for a 
new Numerator, und all the Denominators together fort 
new Denominator, of the fing^e Pra^ion, 

Kotv* If part ci the Compound Ft-a^lfonb^ \ wl^ole or ^nixt 
number, reduce it to Fra^ions by the ioregoing rules. 

E X A M P L E S. 

l« Reduce*^ of | of a poUnd fterling to a ^tiglc Fr a6li« 
on. Facttfi. ^ 

2x3 6 
Thus — *— =z — =:f L the Fraflion required* 

3x4 '» 

This U fo clear that it carries its own evidence along 

with It : For the va*ue of | i. is 15 (hillings, tw& thirds 

of wJhicfa is 10 fhiUings cr|l. « 

^ "' ^» Reduce • 
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2. Reduce I of J of | of a poond tro/ or is oz« to a 
fingle FraAton. Facit | lb. 
1x2x3 
Thas ■ ' ^. - ^|» (by omitting tbe common terms 
2x3x4: 
2 and 3 ) or 3 oz. 

For i of 12 is 9, I of 9 IS 6, and the $ of 6 is 3. 

• Orthos I of 12 is 6, -« of 61*8 49and|of 4i8 3« 

Or reckon the Fraftions in any other order^ the folati- 
on will be the fame. 

, Thajt a compound FraQ'on* when reduced to a findl^ 
one by the Rule ftill retains the fame value, is eaSly 
,prov^ by the following example. 

3* Reduce f of | of a yard of cloth to a fingle Fra&iott« 
Facit I of a yard. 

Now there b nothing nore (elf etident dhaa thai the 
half of half a yard is one quarter* or ^. 

4. Redoce 6|d to the FniAion of a pound- fierling. 

r 

€|=rd,i? then ^ of ^ of!- is =~ of a poond. 

c. Reduce 3 --of i( of- of 4 to a fingle Fiattoa« 
^ .5*3 

Padt ^=61 
3^ 5 

9 

6. Reduce | of | of | to a ^ngleFrafton. Facit — . 

64 

7- *-Qf iofi-of;61.isr:2^ sriL 85. ym \ 

s 5 5 
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VIIL T9 ndiui M Complex Frsaicm ## 0/ii^b 9r/m/k 9M* 

l.R O L B. 

Wlien the fradional part is ^nextto the Nuineratof* 
I* Multiply the Nomerator by the Denominator of 
the fradiboal part, and to that produd + the Namera* 
tor of tht fractional par^ for i new Numerator. 

• * • * 

2 Multiply the Denominator of the fraClioni by the 
denominator of the fradidnai part of the Nameraior, for 
a Denominator. 

EXAMPLES* 

U Reduce — • to a fingle FraQioiw 
6 

3x2+1 *f 

— — =— the fingle Fra&ion required. 
6xa 12 

For if we call the Denominator 6 pence, the Numet^^ 
tor inuH be 3 pence half- penny, becaafe both terms of a 
Fra!6lion are always made up of parts homogeneoas,thert* 
ftttt 3x2+1^:7 halfpet«nysy and 6 K 2 1= 1 2 half pen* 

Zi 7 
lLys« Confeqoently — =— whith evidently demonAratts 

6 12 • '- 

Ihe trttth of the operation* 

42* 171 

_2. Reduce ■ to a fimpkFraAioDk Paidt -* 

49 9* 

* S4J 69 . 

|« RedAce — ^ to a firoi>le Fratllon. Fa^t — - 

•.46 "^ 9^ . 

4rReditc« 
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^' 7% '-'' ■ jf 

4. Reduce — to a fimplie FrafUoa. Facit-* 
8 - • jt 

i- ?- 

.j;«B«duce-taa,&Dgle.Ft'a&ion. Facit~=:i 

». R t; L £ , 

iFhtH fbi flraHtcMj part h 4nHixedtn }hs D'nomin^or. 

I. Multiply . he, fte'nomihator of the Fraaion hy the 
Denominator .of the frattional part, and (;<> ^liat pft)doa 
add the Numerator of the fraaional part for a new Dc . 
notoiipator. .^ . " . , 

i- Multiply theNuqjeratOr of the Fraftion by the De^ 
Nominator of the fradional part, For a new Numerali^h 

E X A M PL E 8i 

I; fecdace . to a finglc Fraaioh* 

St ^; 

, ,4 >c ^ -lis . 

Thifs ^-r^ — thefingleFraaiohre^tiircdi . 

5x4+3=25 

- The trmh of this operation may be proved as tdefirft 
Example int he foregoing Kuhi 

• ; . c.{. ,', • ' ' j'- 4 " *iS 

Fox 4drii64« and 5|d.^23<|^ therefore— =: -1. 

a.- Rcdute— to a fia^te FAaioii. 

./ S^4»+3»X2 +6 «3 . 

Thus.. ■■ ! - ■ '• c= — «= -^ the 5ngIfc:Fni^ion Wt 

, , 7Xi+iX4 6a 36 ; » 
Quired. • 

' Redhc^ 






••7 ■.'■»♦• 

j|. &edpicc — to a fingle Fra^n. Ifscit -^ 

-9k *9 

50 tO0 

4. Redace — - to a finale ^rtAioiu Fadt — -. . 
6oi *« 

ofiqual valui, having a c^mmtB DtmoaiiaMior. 

Ri7LB. Maltiply each Numerator confinaal]/ into JtS 
the DenoQiinatorsy except its own* for each new Ntltie« 
rator; then X all the Dbnoihinalorft together for tlua 
common Denomiilator* 

Note. Wh^tiahyofthe broitoTed qvaalitiei ire 'nMft it 
mixt soinbers, coinpoiindy or eomplex Frftftions* reduce 
tficm^byl their proper rules to the Mcm of implf Fra^itklS* 

EXAM PL E Si 

i. Reduce |» i, !» and } to a commta OeaoiainalMr* 

i*4X6x«=:i92n #1 

3 X6X8 X2=:2g8 Lew Nluaerator fori i 
5X8X4X2:;:}2ol , ' f t •: 

.7XaX4X(J=:334-' f 

2x4x6x8=338) . the 'CocnaMMi Deneminatort 
which |>iit «adef ev#ry <m0 of the Numerators lail iotuiip 
and yon hare a new let oJF Era^tiossp. ( 

192 288 ^ «o., 3^6 • 

^z.-~^r -'^^r -^i* -^f SUofthe faihede. 
384 384 384 ,384 J . 

MMttfiiflA'ks afipaaia Aoift the operation hfetf ; nxA -M 
of the fame value with iheir ^(fpefiiv^ ttAginsl ones* as 
triU appear by reducing each new Fradlioa to its loweft, 
a: : « M term* 



./ 



(^%^$>) 



tertnl ' Or tins, it rvi4enjtly jtgpeais^ ttse^t^iratfbn^ 
that -tJOtfc -kierm^M 'eHch Ptefttcm' irOceS^jnftc "ime 
saii4^9> and therefore (by Lemma a/^iaffers nothing ia 
their value* 

. r . • ^ ^■ 

%.*Kcdacc -*, — — — — ""^^^ toaicojn«DeiioM 
3f 49 7} n^j 
^^Thok F«»atoe»^1lae^^fil^^k)tt«9,ialld "dieii^}^ 

.- . '^ 4 ■ as. .^. , ■•-'•>'.•. 
terms are - *- - ; reduced to 1^ cp|nmi>n Denq^i* 
^ ft ^d '^ \ \, 

4Jao i^jo M59i . t4P^ 
*tiat6r they become — — , — ^— rj «'*-*-r«* -> y, m w 

15120 15120 15120 15126 

' '4 5 -< - 7' - • - '; -'4-9455 

3. -, -, *# and *— I when redaeed| beeome — - 

1 89 vii .* -. 6048 

3j«o ^^f* ijif« • : : ' . ' ' 

6048* '*>-|8 to48 ■ ' \^ 

> 2, JlifLB. If the Denomtitstdrs ^hftte * a t^inoii 

sneaiiiit ^-them by it ; then x •rt>olhlt)'fiHsr of e^h giv« 

ren'Fra&ioo'&y tiM^neaesofBli ttte-otherDMi^aailiatorsy 

tttulby thif metbod you will h^fe^^tw^ F#a&ioii«iai liMMtf 

teims than by thetJitsnk.* ^ . ^ 



* •?*/ 



X .X "^A M T L E 8^^ 

1^ pUdiiae^, s and «-*r> mmi MlMMii)M^amai^ 

I* 6 i| . 






The common Jieaiirti^f i4i 4i|£iyP«|||oi|jaator9 bric^ 

" 7 t>^^>^5. 70 
5i the qubtes siire^ 4» li «* 5, iJie^M. —:•--*-*-*• s± — ^, 

. la 12x2x5 120 

J 1X4X$ 20 § 9xi'X4- *4 ' 

•12:— ■■*—*• IS— * andj"^!sz* >■ ■■ "■ ^ 'is' 
6 6x4x5 *2o 15 15x2x4^ 120 

3 5 3 t ^ . 

a. Redace -, —*»'•*—» and . "— /^ Co a comihon Be* 

« 12 16 ^9 

Bomiin^tor 






« • 4.^.W«##<J 



f 



r / •■ f. .1 .1,,; .# 



5. Redace — , — ,' — p ^/ind — ,^ed icommom^Det 



N. . . k. 



C O R R O L L A R Y, I. 

Whence in two Pra£t!oas,'tKe tccn?» '>f each mu!l 6e 
idciplied b/ the Q^otaof thd'othci'i Denomin uOr* 



4. Redace -^ tnd^ |o ^ common Denoml n4 'or. 
'4 21 . 

Here 7 being the greateft common -7^{(St, the quotes at*^ 

29 3. Then ~— n— » and — — r=— - the Fra^;oQS 
leqaired' 

3 KULs, 't^j^ii^ the gre^tcft Denominator is diri«' 
fible by aP the*Dendminatcrs, x the terma of ail the 

M i u Redoes 
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1 - 

& X AM P L ft K 

2 1$ 

«« Rtdttwe «» -*«, and -^^ toa conmon Pcaoptaator* 
9 12 36 

Here» tlie gteateft Denominator being -r^ed hjf the 
le&f tlie ^oQlUs are 4 and 3 « theu 



/ tr 



2x4 S 1X3 3 5 

#*-—:=—, •— — =ia^, and ■.— wtU the £iaie i 

9x4 36^ iiX3 3^ 1^. 

. ^ 5 5 
tkercfbrc the required Frafhons are-~, -*- and «^« 

36 36 ' 3^ 

C O R R L L A R Y, '^a. 

, Whence in two Frailions, X thetenns of that which 
>ath the lefs Denominat >r, by the qaote arlfing from the 
divtfioa of their Denominators« 

^ 4 
a. Rednce - and <— to a common Denoaunaton 

» axj 6 '■ 
: Bert tic q.not« b 5 : tbea -=•— ^=:-^ therefiu* the 

5 SX* »S 

6 4 . 

;rwittured Fraftions are — and • 

SCHOLIUM. 

By this Problem the greater of tws or toore Fr^aioas 
may be djrcovered. 



•(• 



X 



. Bevaral FraQh^s hdHg g^tn^ t0 find as majtj H»Me 
numbers in thi /avii pr9porti9nm ' ' 

Ri? L a. Reduce the Fra^ions O a common Denomi*" 



flstor, and the feveral Naouraton wiU 1x^^03^^ v^tfu 

as (he giveii.^u^044» '« . . \ 

EXAMPLES. 



Thtfc fed«ced to a conmoa DenoiD. ^e — ^ —.' 

a. The FradioBs ^, |, i^ arc as the numbers ja^ a^^^ 
aad 48, , , . . ^ 

• - * t • •* • » « » » «• 

t. RvtE. When the kfs deBominatioii^ or Integer^ // 

le^* drnomtnatfen ^rs cohtameii to one of the greater ;» 
then if the redudioa be from a greater dtfnominaiion tQ 
a kfsy X the Nitmerator, but if from a lefs^ to the greater^ 
X ihit^ Dgi^oiQuiatQr* 1^ a^the d^noinihacioiis from t)kft 
given ^inr-ta that ^ghti • ^ 1 

' 1 r A M* ^ L E S. ' 

t. Redttde {K to the Fra^bn of a'ibilUog* 

il.=:— ^- == — u the FraSion itqu'tedL' 

8 8 • ' 

a^RefToee — ^s. 10 UtePra^ionofa pound; 



8 



*) 



60 60 60 

— ^.— — — zr-— !•=: Jl. ia lower terms, 
i 8x20 160 * ' 

M3 3* Reduce'^ 



I 

■ f. ■ 

^. Reduce — I. to the Fradion of a fariKng. 

' t IX20XX2X4 9$o 
31* 3S6 33^ 

4^ Reduce — H]. to the Fraftion ofa mqiiAl 

' :j0 ' lo 20 r 

-**^*^ I. ■■■I.I I 'Cs-^— =— L tbeA&fwer. 
. J. 7x4x11x20 672a 3.36 

5. Re VJ^ I of a n». Trej to the Pradibn of agrain^ 

.3X*tX20X24 



* » 



172 So 
#. Re<!tet ■■ ■■ " Graiss to ike Fra^on of alh»^ Troy^ 

a 

•7280 / I72i(> 172S0 J 

a SX2vXaoXi2t '* 46c8o*"« 

f , Reduce |R}, Aprthtcries neight to the FhrfUon of 
• gra^iu 

^ 3x12x^X3x20 17280 

*H> Si 'II. 5:; - ;j;:zi6o £r» 

« t t - 

t# Reduce i of a mile to the Fraaion of an inch. 

X8X2:20X3X12 ^ r$0(>go "^ . * * 

inchk t: — — zz4252oia«' 

4* . ' ^ 

9» Reduce 




N^ 
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f, Redaee | of^ pint of ale to the Fraf^io^a of a hhii.; 

Facit 



163s 



10. Redace | of a laft to tht Fia^Ioaof a pint; 
15360 
Facit— —pt.=to 3840 pti. 



1 1 . Redace | of au hoor to the FraAion of a week, 

3 ' ' " - 

Facit —week. 

Note* If a compound wbole aumber bte •plil»po(ed|^ r^ 
duce it ^o the loweft dciiomiaauoA mentioned, and procec4 as 

EXAMPLES. 

2« Redace 66. 8dw to the Fraction of a pottnJ« 

Facit — .1=-L 
240 3 

: . • ^, 23 ^ 

2. Redace cfd to thcFraftion of a fliilirng. Facit-*^*.- 

4« 

,J. Redace y^. 17 (bvts* 19 gr» Troy to* the FraAiiil 
1867 
•f a lb. Facit -^ — lb* 

5760 

2. RvLB If tite lefs dAKMninittnn be not a»aKqiMO>t 
l^artof the greater, red use th^ Fradio» given tofoch » 
«eu(iBinatioa» whereof a cerMi%fiiimbee are cootaiaed 



/ 1. 






♦ <» • •« 



fl« s:-— • 1SZ — giii.:=— guinea* f 

8x21 ^, 14 , 

a. Reduce | of a Carolus to the Fraction of a Jacoboa* 

3x25 75 . * 

TJms ...p^ jacobas =: «*-jaeobii8. 

3 Reduce | of a aoble to the Fraction of a cr«ni; •« 
f xit J. 

^ 4* Reduce | of half a ciowa to the Pra&ionaf a &ilUa|> 
Facit— s.=i|s* , 



} 



Facit— ^ izi-'inoldbre;" 



5. Reduce | of a jacobus to the Fra^Updof a moUore* 
$h€ km-wnparU of OH intiger* .r '"* . » \ 



« * 



RvLe. Multiply the Numerator of -th© Fraftion, by 
fuch a number of umis of the next lef^ deaoimnaciony 
aqr i«c)||iBhr^ <eiie t# ihiii x^ium i99^^^x\ifi 1^^9% ^ o4» 
dWi^iflg i3hei-f<^«^ ^/'thc. fi«99IAU»i^^ti^ wi the 4 
qttc^ihtwihiQftriaifiMfltti^ . 

^: If 
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If thereby t reinaiBder, x it by the Units of tfae ncter 
inferior Denooiiitadon, and -«- by the Denominator as 
before^ cootinning this Work till it is brofl{ht to thftloyr- 
eil knOwn port of an Integer* 

EXAMPLES. 



I. What is the value of 
^ n pjnnd i 



3 

20 

7)60(8 s. 

• 4 
12 

?)48(6 d. 
4» 

7 

4 

7)24(3 
21 



2. What is the velue tf 
fp of a gaineaj 



** 



3 rem. 

Anfw« 8s. 6d« 3 f q. 



5 

21 

95 
10 

12- 

19)120(6(1; 
114 

7 
4 

19)24(1 qr.^V 

5 '««• 
Anfw. 5s.6d* I i^. q« 



3^ . -What is the valnc of i 9f 7I. lis. 7d. J ? ^, 

Apfw. 5I. Ss* 3cl. } ^ f . 

' 4, What is the vabe of ff of a cwt ? - ' . 

Anfw. 3 qr, i81b. iz oz, 11 ^f dr^ 

5. What 18 the valoe «* $f of a Tb. Trey ? 

' AarfW t oa^ 15 .wu. 16 ^f grs^. 

' - 6. What 



( »^T ) 

7* W&al u Ae vs^ue of f bfa Ibb A^ixiugolf^ ^ - ' > 
%. Whit kChe fkind oP^ of t fUlliog i 






f. What is the proper qnabtity of f of a m3e ? 
Anfvv, 4 fan i2| yds. i feet, i inch a^ b. confii* 

96, What is^he'l^pop^'vslife of f of a ton of wine f 
Ab(W. z hbds , t5 gali if pt» 

a 
f 1. What is the prober va^oe of •— of ahhd. qf ale t 

. \ ' f5 

AnfM^. 6 galj VJflf?^ - 

XlJil* - T§ rtdkct Mty-^fMfM ^Mfttify f9 the FraMktf^ 4mj 
gtiatit dnnmmaiioif of the /ami ktud. 

RvLB. Reduce tli'e quantity to the loweff denognina- 
tioD mentioned, annexing tliereto the Fra^Uon ^i( any) 
of that denomiiiiiupn^. foi; % Nuroeratca- ; then reduce 
the iDtegral pacbtdthife^ln^ denomti^ation for*ii1>^i)o« 
sniaator; and lafily, Veduce the.Fraiftioa toits IpWeft 
terms. 

N* B. Pcoblein Xlt. and XIH* prove eachother« ' ^ 

1£ X A M P > £ ^. 

' It Reduce 8s^ Sdi. sfq^to.tl^ Fr^Aionof a pcnin4« 
Firft 8s 6^. jfq.zr^n^q. fcr i NnneratofriV t::96oq« 
for a Bfenottnnaieri te cr e fert the rcqaired Fradioo it 

t!iil. which. redbc«d lo kfi<i^^«nAk>i^ aadtB^it xt^tM 

4iixj+3 a^^ 3 

fl« Reduce 



*< * 



I gaiDea =: 1008 q. 19' 

|. What part olFjrl/ii's.'ylii is'5l-^« 3<f' 3* q ' 
jl.Js.3d-3r»q. =3»5i99^. 36395 5 

^L I IS. 7<1. 3qft 37279 q. 5<^53 7 

. f.'Wict t>3r<t>fb avt;4»'^r^r9ih. fa QB».ki ;2| ^ars} 

w 73 

.5. What partntefKMl {Frf^i*«4H^ fs;€lip$^ iq5|^% I? 

71 ) 

n#7 



• >' 



6. What part df a evi^^s 2 qr. at lb. 8 02. 9 l^ dn I 

*3 ^ 

^.' What pdri df ^ poiiaaAvdircfil^difr rs i z6z f ^ ^ ' 

12 , ' * 

Aiifw. — sr I lb. -ilMiiAiWWi ' . — 

^liffcE. 'Arth#'!><«*ftittat<5rofttejfiV^iflHii!b1)^ f 
to its Numerator, fo is didJcfidAinitor^f^hc O^nU 
f tafUba to its Num^mor^ 



. E X A-M P LI :SJ 

U Reduce {t6 a FraAipa #f iktUmt rzhic, wfco& 
jbefiominatof fliall be iz. 

Thus 9^4: 3 ;: IS : 9 the sew Numerator. 

9 
. Ttoefore tke new FraAioa is — -» =i 

If . ■?•••■ • ■ 

8. Redttce f €0 a fraction of die faia^ vabc^^ 

whofe Denominator ihall be 49* Facit— « 

49 -^ 

' yQt7X49-^8:74^i^ortheNmeratar» 

3 Reduce | to a Vraftion oftke TameTalae. whofe t)6e 

• . ; 84i . 
nominator (hall be 46* Facit**-* 

4. Redttce^ to a Fraiffion whofe Dehominator ihali be 

131^ Thus 131 X5 + a-r9:r73 the Numerator^ hence 

73 
^r—i^ Is thefrafiion. 

131^ 

)CV. ^« ri&'# m'^'oem F¥aki9n tc iis elui^alint^ that pah 



\ •**• 



kuLt. As the Numerator of the given Pra^lon is tb 
ks Denominator, fois the Numerator . of- the affigned 
Fra£Uon| to its Dcaomtnato^* 

.' £ & X A M. 



i xr A' M ¥ i fi «. 

l# Reduce \ to a fraftlon bTtbe fkme value whofc Ku- 

9 

intrfttorftallbegf. Ficit^-^ • 

. , f'pj^i^:!,;.* ;: 9 •• \^ tbe, new .penomi^^r.. < 

^. Pedu(e.|^t;o a TraAion of ^^ the iao^Q t^lpe whoft 
Wumeraifii^ihall b^42 J, . ^ 

j. Kcddce i to a FraAion of tke'CameWtte-wlioft 
. Numerator ihail be 4 4l . %\\, 

^ ^ \ : . ^raci:* \ 

4. Kedace ^ to a Ffa£Uon <)f the fame value* whole 

••, ;■;. * r F«it— - 

I • • J-*. ** •* 



,j.§ III. Ad^ittoh pf Vulgar Fr'aSiidmi 
-^^ ' A'g -^ t -J?: ^, L RULE* 

R£I|tJC£ to^^t fi^mbers to improper Fra^ionfl ^ 
catnfU|^<Va^4j:oiiiplqL^r^^ipns, tp fiagie ones ; 
and Fra^^ons of difFer^i^t petiominatcvrs to a common 
Denominator Then a^d their Numerators into one 
fum, under which iubfcnbe tbe common D6nominatort 
and that Fradion wil/ be thb ^iiqitirediuift. ) then reduce 
it toits ]oweil terms, and, if !t*be an itnpropef Fra^ion^ 
tteiU V^otl or mixt number. , . 



( 14*. ) 
B s: A M P L £ S. 

. t. Adi |, |» |, and ^ into one fttin. 

. H^re the Denominators be|f>g common^ add the Nome** 
satoxs together; tba> J+S-tS + i^^ i6^gktki>or ' $»=^ 

a. What if the ibm of f/^.and^? Anfw. i||. 

For When reduced to a tomraon DenoDnaator they 

ia6 54 «4 i264s44iS4 164 . 

are .— ,— .-^and— ., Then- 



189 189 189 189 189 

iKe Denominator (hewing that fomeiUng b «$-ed into i3o 
equal parti, ar.d the Numerator denoting t64 fnca 

I I If « $ 

3. Add I — • • — • and — of — together* 

65a 3 4 

Virft I— ^ =: — » — , =: I, and — of|=:f :tltn— i-^ 
662 3 ^5 

It ft reduced to a common Denomiaatort and added to» 
ge&tr, =11 ^1 the fam. 

7 11 4 115 

4. What it the fnm of «^ ~» and — »? AnIW. 1 — i* 

16 }i 9 144 

3 J ' 4 * 
5* What it the fum of 9— , <i«s and ^ If «^f 

I 

' Anfmr. 10 •-• ^ 

60 . ., 

€»Wkit 



( i4^ ) 

3 5 I «7 

4. What is the fam of—, ~, and t—f Anf. 3-*;r^ 

5 9 6 • * zyo 

Note 1. If m»iT I'ia£Uon9 are to be added, the hcfk way i«^ 
firft to add two ot them togttber, and t& tM fain a«U.a tbflrdi, 
and to that. Aim a fourth, and ib oo* 

EXAMPLES. 

I. Add |, f , I, ^ aad '^^ logethw. 

FirH f and f are itduced to J and ^, whofe Aim is |. 

Then | and | are reduced t6 H and '^t, whoTe Aim {r 

46 *3 23 4 , "5 ^ 4« 

— .=-p-. Then - - and* arc reduced to ~ and •— 
34 12 12 5 60 60 

whofe fnm it — -• Then •««« and • are tediKad 10 •— 

60 60 6 : . 360 

60 1038 53 

and — — s whofefamiS"— «-=:2 — ^ the Aim cf the five 
360 ^ 360 60 

Fraftions. 

* 3 4 "J 

2* What is the Aun of •«, -» -, and. • ^ 

3 4 $ « 

Anfw* — — srj — . 
(o 20 

N^e a. When mixt numbers arc to be addc d» reduce thoir 
fra6liona1 parts to a coiqmon Denominator, and add their 
fuva te the total amount of the whole numbers. 

Na EXAM^ 



( »4J ) 

E 3( A M P L E S. 

I. Adiil, 3|, 4j^ 8n4 8 | together. 

3« M ?<> .»5 /. 
Jirft|, },J^, and | are reduced to -r^,-—,—, — ; . 

. . 60 ^ 6g 6q 

Here the fans of the FradUons 
60 is— =: I— , and thefamof the 

^3 — ,!l!? whole numbers 175^ 



^6p 



39 19 

Ihtffsfore 17+1— S18— • 

60 te 



» ■ » • 



id ^§ istliefoffiffA|ttired. 
2. Add 47^], »4J» 74J> ^^h *»d I3 s^^ tegctblW. 



Pacit 809----. 
168 



3* What is the fum of 4, jf, 6, 41, t, and lo| ^ 

5 

Atifvv. 36—^ 

• . *+ .. . 

Note 3. If iheFraftionsgiven be of different d«nominatIpn% 
tduce them to their proper value by ' Problem XII i|i 'ft^dwc- , 
tioB^ an4 add them a« in A<i«litioa of differ en t'den6mina;^ , 
tiont. - ' 

SXAM. 



( »44 } 

EXAMPLES. 

. , u Af]d -- of a pcwmd ^ of & ftiUiajand |d* into one 
f<iau 

Tbtts ,U. zro 6 8 iRediiced fe- 
^••=o o 9 I vcirali/ to 
id'Zzo o o| I their pro* 

J per values 

Thefooi ' o 7 5^ 

s* Add I of jLpowuL Ttoj^ ififik of an oos. f dwt. 
«&l I T'lgraina together* 

oz« dts grt« 
ylb«sss8 o o 

5 Oft. == O 4 o 

% 

7 ^^ sr o o ^6" 

I7i o o »7i 



9 5 

3. Add i|' cwt. ftod / lb. & 3 fifths of an oz. togcthei^ 



Facit a qr. 2;2lb* 40SC 1^ i|^ 



o •— *^ drt» 



4^( What b the fiimof f of 7L ^is. 7|d» 5 nloeteeaahf 
•f h guiae«» f of | ^ooAd, aiul % of a^ihilliugi 

Anfw* 6Li 5«r 2d* r 19^ ^i. • 



« 



N % s* WhM 



5. What js the fum f of a mile — of a .furlong, 
' A yard, ^foi ^ foou and f^crf} »o incW 

Anfw. 5 fur. ^ yds.i ft.' 11 inch, o? — br, c.» 

6.Ad4— ffa monjhj — of a day, and •*— « *** 

^ r>3 . 3 

hour, into one ram* * 

Fadt £ weelb, 6 ^i^ ijhfe. 35 m. ij i^ ffc^ 



§ ly. Subtta^iio^ of Vulgar FraSlicns. 

THE Fradipn bs^g prf pared heie in all lefpcAs 
as lYi Addition, Subtrad tb^ I^umerators/ and un- 
der their difference, write the common Denominator, 

EX A M P L E S. 

■ — • . ■ 

U What is the diftreiKe betw««& |^and \ I - 






J 1 3—, 21., 

^: — '^zz- 1=-^, die A«iW 

4 4 4 4 « 

r 

a* Wbaliathediierenctbetweenfan^l?' Ai^w* f=ft 

'3.' iJ'rom J take $4 T^^cfc redu<iAI to a ciQinmon l>^ , 
Bominator (by Cor. I* Pi-ofekm IX. ia tUditaiifbiS)* ir^ '' 

—.and—; then — r-*- is-r-^'.itbftAWW";. r. 

4- What 



( *»6 T 

4« Whet » the ^HFerence betfir^eii | of'9[_'an£ | F ' 
•ii of — rr-^ then— 4md^-^^ a^c rctfoccd to-— and -^" \ 

4- • y- io' ' fO '.*'■ 4*'' ■•- ' ' • 20 ''"2<J^' 



k » 



• • 



r5-*6 9 
therefore — ; — = — ^^ihe Anfw# 

to * 2|T 

S. FrqjaauSj»JsJtc a of 4 »_• 

■ • --'^^ ^ -1 */' 

5 43 « » ^S 43 H 

fM^ j^-iz^-a^rj? t5f4 •=— ^ —tfren-^rura"— Iffc" 

- 903 ' 2QO 903— ioo 703 

feduce4.to-; and ; therefore 



*■ > 



i6» i6d M ..»6jt 

168 

</ What ' 18 the difference betwfeen — 4nd^ of ^ i 



I « 



^ #9 i 
Aniw, • 

; 9 ? -. -.43 

7. Frc» — take • of \» Facii*^. •— • ' 



••> . ; . <^ 



" 7 »9 - ~ - -^49* 

8. F^ooii of 55-toJ|e — of ~> ? 4^actt<- 



•^.-#x 



Not«k 



( 147 ) 

Note r. Id fubtra6lxiig one mixt wtmher fmm samkcTfior 
a proper Fraction from a whole Dumber, when the Fr^ion in 
tbe iiibducend is jreater than that in the mtnueod} Subtva^ 
the Numerator ot the fubducead from the Jlci|omiDi|tor» - aod 
to the difference add the Numerator of ths aainuend (if.ail^;]^ 
and carry one to the mtegier (or cypher) in ^ lubdticeBd. 

BX A M P t E S. 

1. From i6| peace* z. Vroso ij 

Take ijlpeoce^ Take o f 

Rem. afd. Ria. 16 i 



m0m «pMiMaBM»«MMHiMMMM«aaMP« 



3* From 6| 4. From i 

Take jf Take of 



Rett. 2}:r2| Rem« o{ 



■•• mmm^mmmmmmmmmm 



Note a. In amxt jmaibefs* reduce the FraAiont to a conoioft 
Denominator i then take the Fiadions horn the Fra^ions^ an J 
fhe whole munbcra firom^ the whole munbers* ^ 



EXAMPLES 

21 n 5 

tT Frofli |6| =:i6— > s. From 86- =: S6 ^«» 

4 16 4 It 

Take g-ssag^ ^ Take ST^ss 57*-- 
jr 28 .5 15 

7 I. Htnu tSff 

■ ^» ^ 

jfi FlOtt 



( ,«48 .) 

I 3 13 

S. From 34 - ttke - of 34, Facit .20 — . 



' ft 



! 



I 7 

4. From . of 64 taktef | <tf | <>f * 4^r Facil- f^. 

3 la 



1^ 



A m 



3 . « 4 J 

J. Trom I — of 3 -- of 6 take— of — . 

9: . 45 






4|-. 
It Facit .26 . 

Note t. Ti\ ^ubtraflingTrafUons of diffl^cnf dcflortiinationff 
r<((ifce uem 10 their proper valke j and fubtrad^ a» before* 

5 X A M P t E 9*^ -r 



!• d« <!• 

ill Sfc ir- &;;j»4 
Take^^js. = o 3 2\% 

Rem. - 7 . ^ ^i^*- 






* 8. J d.^ 

-' «.:PWiTr.ofi*-lv=: 9•*.^'^^^f^• 
> ^ ^ I ^ common 



'TT 



'iJ 



TKe Froift- 



^eixL. 









*: r ^^ ,1 A D«noa>ina- 
'^ ^ tor. 



I I — 



-.•I 



a- What 



< «49 ) 

j.WJutu the difference betweeit-of li igoioea, a&d 

S 

-ofaoMrk? Aafw«tt.lt^ 

5 • 

4. FioiB I «f a lb* Trof, take oae fixth of an oac 

fadt t OS. 16 irtu, 16 m 

5e From f of t ton take |of a Ibt 

Ftdt 15 c« 3(r. ajlk a ok. 10 J dwti, 

i t 

IF. From - of a yard take • of as iiicli« Fa^t 5«^ti* 
6 3 3 



a ^ ' 

7« Fiem«of aqr.ofcornytlJ^tofabaBid* 

3 

Facit 4b(i<heUi^ 



§ V. Multiplicatimol Vulgar Fra&ions. 

REDUCE mixe nitmben teFra£Hott9» compound 
and complex Fra£tioDs to fingle ones, alio to their 
lowcft terms ; then x all the Namerators together for 
the Nnmerator, and all ihe Deaomxnators together foe 
the Denominator of the required produd* 

EXAMPLES. 

ft ixt 2 t 

X. Multiply- by 4* Thus— —=-=:- the prodnftr 
• ^ Th« 



C ijo ) 

The pTibdud of toy number xed hy t prober FraAiou 
is tlways ]tb than ibat nvabcr. JU if eriaent by th» 
teuapfe abore* ' 

SCHOLIUM. 

Whence the prodoA of two proper fra£Uons mvJk of 
con(eqaence, bo lefs than either or diem* 

.J S 2 

8. Mokiplj - of at. by - of a 1» Fitdt -L 

4 f ' Z 

. • • • 

5 8 24 ' t • 

For -Ux-=:— L=:-]«z:X3t« 4d.bof iL::rJ54and«Ls 

4 9 36 3 * S{ 

lyit 9f44« therefore their jfTodu&, is kfs than either 

^Uanhiy. ? . ' 

15 i 15x1 30 

3. Msltiply 7{=s— f fcy - 'I'kw =^ — =: 5 the 

a $ ax> 6 

proawfiu 

t209 51 
by 1 1 I. Thns — l.x—si 

' " ' 5 ,54 

10659 19 

•— --.LssiSi*^!. =:$3iL 19s. the Anfw. 

^o ' 10 

I^ What U tHe j^tfft when t ^i o' 7 >'< aaltipUe^ 

< J 

The coBpo^ndt r^ucM ^re f^- and — , in their loweft 

Cerfn4 35 ta 

6 X j = 30^ I 

Then — =— thfAnfw# 

35 xia:?iad I* . ; '4^ 



X 

Of thus, — — — —-.=2(0/ omitting, tnp cooun^ 
5X4x7 X3X8 

." : 'J I .T r ^' • 
* 7 4 t . 
lcrm«4^3, .^i)* K.-.;:^— T=f-T^ -. • . . , • 

This example (hrws th^ it Is ne^dlefs ta redute 
tompoond.Fr2^tiaA& t|e^(^ mu^lplic^ii^n ^. j^fi^rierincd ; 
bccaui^ it evidently appears, ^Hat multiiiication cf Frac* 
lions, is only reducing a compound Fraciion to a iingle 
ftne ^ for td X ^ by {» is no more tluin tq 4ak,f i of ^«. 

* I. When'tlic Ndmcrator 6P one and iTieTycncfmiiidfdr 
of (he other, can be ^f^-ed by any number, take tfieqUo^ 
i&flead of them*. . , . . 

J e •^-='^- • 

« 5 « * 5X1 5 , , r - . 

become - and • ; then ^^ri — ^^-^ the Pr6du{t. . " ^ 
i 7 iX7 14 

A ' '1. 1. '^ ^i ♦ S>5«i 4..' f- fi*! -^ • ■ '' » 
•i» Muthply. by—. ■■ -1:- i=:'-»c'-=- tbej^oditfiU 

8 IS 4)8 «5 « 3 6^-^-^ 

*.^ ^, . .■ ; ? i ♦ '3J3 :.•* •:»:.'«.: J,.-uocmo?»riT 
J MuInpTy .by-, . » X -=: - x*=:- the |)rcdB^.. , • 

* 9 iyf 9> 3 ,6^ 



1: ♦ -• -* "^ 



4^o!UpV - by * «iclf 4^?t:- -■ ir 

^ » i 14 

ir. Whejt 



ft Wliei a ttixf B«mber or Pra^on It to be )eed hf 
A' «Me ntfmbcf* x ^ irfMe number by tbe wbofei 
number* tbeo X tbe Nnmeiator bf the foid*4vbbk «iim- 
fwr, aiidH^y ^be Penomiaator, tBd>jiM;thi« foate to tba 
|WB^Pfod«a» 

I X A M ,P L B 9i 

t . Iftoltiplj three ftVt V •• Tb^ — .s:-;-3S4>* 
tbejfrodod* * 

i. Multrply 5%by( 1|^^ Tbai l4Xa«f*jt«a^priuc||: 
^ #be« acMed to the j^aft of 5 by 14, that 14 X 5 4-9^!; 

afe 79*^ tbe proda^ required. ' 

m . 

j. What ii^ the pnardoft of 4I by 4 1 Anfia. 19. 
4« What it tbe produft of jf by 13 ! Aafir. ^^J* 

tn. Wbeaal^raaion 11 to be >ted by a aoiiAer wUA 
happens to be tbe fime with the Dea6mia«tor, ttke the 
^ Numeraiorforthe prodaA, 

EXAMPLES,' 

I. MMj^Jimr ph Jky f , . tllo pr#d«^ i| 4^ 
a, Maldply, 4 by |» the .prodad it } -^^ 

IV. WficHAveral Praaipfit ane^be *dL fcSke diTl 
facb 9( eH as ve foiiod both in thp Numerators ^ 

£«oemui atdit, at before taa«lit in StSUlU Prob. VU 
llay* • . ' 

/ 



( %53 > 

TJiU5'-~ -zz (by.|,A»Jttiag the CQmixkon4mmz^ 

5x8x3x6 , . . , 

3 and 5) ■' =:(by .^iog by 4 znilW t)* 

tx8xix6 * / T / / 

IXIXIXI I * 



■»"•■ 



1X2X1X3 tf 

^2. What is^e pmdtift ef f, |» |, and ; > 
Asf#. ^f or i|. 

Note, ,A Fraction is beft multiplied by an integ^, hf 
dAridbig 4l!c i>tii%»iitiBitor %y it if p<ifib!e j liut if riot,'Tn«l. 
tiply the Numerator by k« - 

E X A M . P L E Sr 

i%MttltipJy-fr- by 7; T^nr— ^ =:-- as if. 

■ 8 " i ■ ■ 

4 4x5 ao- C 

3. Multiply — by 5. , Thus,- — =—=2—. 

7 7 7 7 

4, Mal%ly /««» 34^ of 5 by 6k Fxitzo, 

^. Whati8theitt«doaof|,i,and3? Aafw, i. 

. d.^]iiki»ttepmdtfeu»r3h r<$s* ujd. 1^3!, 19s. i,ii^> 

* Firft as 3I. 9%. iiid.=:38jp fartbiiigi for a Noiaefa^ 

tof, and tl.=^96o farthings for a Denoiainatort the frae- 

3839 
t4onbcccmna M m » 

960 ^ Then 



( '54 ' ) 



- i 



lien —- ---=-»-i - — !;=- M, to/, io-Ji-.J. 

960x960 -92,600 < ^.* ,8,0 

the Anfwer reijoired- . • > . . ^ , 

7. WhatiJtWprofftiabrSl. I7s.;44d.t)y 2l.-15j.7ti- 



623 

96i> 



dwr. . A^"""'*"- ^^g*"*^ Imvv. ivlfc »ozS7 

eo«j ; bvj jds. 2 feet, 6lncT.«, abar.cWw f 
Aaf«^. H yds. 2 fect,.6;t inches. 



F^ ^iS T'?^ ^ ^^^''^ prepared « aB rcfpeas as. 
for MtrfupUcation, Oiviiioa is thus perf >rm«i. 

It U V E* 

A T^*** *^ Nttxncrttor^ iiiid ]>eiicHnk«t«r of the J}hU 
^eo4j can be exadly ^cd by the Numerator and Deno- - 
' mmator of the -i-for, uks the quotients lor che terms of 
the required Fradion j but if that caoaot bi don(i, iiiil. 
tipiy ojth terms of the Dividend by the Divifor*d*e* 
vcrle Fradion, for the terms of the lequjred qaotieat. 

E X A M P L ETsi' " ^ 

'I. Let— he .^d by-. Thu»~ ' the 

qooticfit. Thetfath of this evidently djppcars, and may 

be proved by Mirftiplicitioff/thiis — .-J^ L; 

ffXf s= 20 .\ 

O * . a.Dividfr - 



\ 
\ 



( tss ) 

f J 

i a; DifUc ^ byw.. TTie •^fot'a ^derve Prtaitn 

9 5 

M—S Am »B»——sr--~J— me <!•»*«• 

$ rxj *i 7 - 

C bN T HA GTION*. 

' t If t^^wlBiMi it to bf -i*ed bjr « whole nQtuber* -^ 
ibft3iiMRc»aior ly^it, if pollbfei W If not, x dicPc* 
fteiftiBatST by it. 

IL When AehroHtttwatort/er tTiewto DevMi* 
IMtcri cam be «^ed bf tbe fiune tiimiMtf tbtn -r tbctot 
jili4 ukc the %MM iaftott^tbatcl. 



5 9*47$ 3 

^ Tfitidc— by s. ^ Thw— * s=-^ q«6t* 

> ^ 9 



. , .H«4 -44 

16 11 ^ i6-r4 4 ' "*4 
c. DhM* — by — . F»ft -- =~» »«» •- 

17 «> <7 »7 19 

4 . 4 3 7* ♦$ ^ . - ' 

i» «7 '9 $t S« 

^ 4S 9-r 9 = » ♦*•*•■? 

*. . T. Dtrid* 



^ 156 > 

4 '4 ^ * I 
f. Divide Jl, by — s. Firft-^ — -• = 1. =i— ^^ 

5 , 5XZ0 . 100 25 

8. What is tWqapW cf ; -• J» ^J^ Anfw, l - , 



9. What is tbe quote of j.-by-Sl ? Anf*. f£' 
:|0. What is thc/quole of i- rfaf J>y i^i^^ ^^^^"^ 

1 1 • What is tbe quote of 1 5!, 193. lop^ ^' ^y, 3* » 9^ 
Il|d. Aaf*. 5U 19s. »iid» 

12. What is the quote of 19l.2s.Kl, 3^{^^» ^Y ^1- ^Ss# 
7Jd? Anfw^ 61. j;^s. 4|d. ^ ," ' ' ' 

ij/Whatisthcquotcof 19I. 2s. id. 3-^q; by 6L 
l7S.4id? AniW. aU 153 7|d. ,. . 

14. Wliat is the qootc of iilb. 8 oz. 17 dwts. I2f gn. 

by zlb 5CZ. i,odsvts. aogr>? , 

AuTw. 4ib 90Z. 4 dwts, 12 grs, ' • •• 

75. Whntis the qdoteof nib. S02. 17 dwts. U| gi;s 

ty 4!b.,9 0z.4 dcvts.'ii grs ? , • . * 

Aniw. 2ib s C2, JO dwts, 20 grs./ '' " 
» . ■ -* - ♦ *^ . . . • 

.|6, What 13 ^lie quote of 14 yds. 2 feet.. ^ -• hichei by t ' 
. - • . • ^ \ '^* ^* •u ' 

yardsf t feet, 6 inchev^ fcar. corns •?-. 

' *■ AnfA'/j yds. 2 ft/ 6 in. 2 bar., corns. 



' J Vlt Of DttimitI F^aahnu 

N b T A T I O N. 

t 

%• A l>'^^«^ fff099 19 the Kamerator of a V«1^ 
X\ f r^^ott 'vrncie I>enoinifiator is an Unit mtk 

3 5 3 ^ 

me "or nore Cyplityf t «« "*-.» — ^ • *-*- *c «rc *)•»• 

ciigal F«9£Hons. 

a. Ifi DeciBiiJf the OoMNnbator it aevrr expctiedg 
^t always oadpfftood to he a» Uftie with at mmy Cy- 
ikrt as ijuu^ tie plactc m the NMoaratotf nr^te JXe^ 
cimil and tkertby the DenottiiiiAiari tho* MC «aqprciSc^> 
a^ybekDowA. 

}• P^aui(t^leparaied» and diftingid(htdfirom'I]> 
^gf^ hy a point or consn fieSmdf aa4 So wrote in oi^ 
JBne.Uke whole nnmbert. 

3 $ ' 3 

Tint .J it piit &r^t .OS fer-*. .003 fitf^--*— » &c« 

10 100 ' 1000 



Ohftnre ^efiunein nkt nombcrt, at 36-7 » pot fot 

7 ^7 " ft K 

S6--t 3-67 ^or 3-— , 76i,oii for 761— » •^•oixOl 
to 100' tooo 

ia6i , 

fa 81 ' 4cv 

ioocoo 

4. The value of a Deciinal it diminifted by Cy^ce 
on die hh» in the fame tenfold proportion at tJie vaine 
of an Inti^ it increafed by haviiv ihem on tbe tigiu | 

S S ' S 5 

that .i=:-p»-0SS='--f .005=: , •oc05isP- ,fcc, 

10 teo icM looeor 

9%i 



< «l« > 

/ 

« Bat CypWrs en the right haod t>f a Decimal altu oot lit 
»vateCf for «5 Mid .{O jukI 4500 &«. are all c^oal ia vda^, 

'5 jo . .500 

iMcaafr .-.^^s--«r s: ^'^^^ ^•^h a it pkila ftom 
10 100 1 000 

Vulgar Fraclions : and . therefore Decimals are reduced 
•to a coflimoii Denominator i^ annexing Cyp^hert. It maf 
here be obferTed, that Cyphers on the righi hajpd oi . n 
Decimal number (if nothing foiow tbem) are as infigoi- 
ficant a» Cyi^hers on the Im hand ol a'wh le number ; 
nad vet Cyphers are fometimes placed after Decimaft, 
fcr tie. fake of i^lSniarity, or when, tiw wont to ilkreafe 
the nonber of decimal placea* 

$»In DecuiulMhe Integer or l,rs a!way« foppofed to b^ 
«r*ed into lo» too, looo, &c. equal p^rts ; that' is. 1 is 
fiippotMi 10 be -^ed into 10 equal perti,a<iH each of tbeie 
parts into 10 eqnal parts, and each of thefe pares into 10 
parts wcrti andlb on» hj a condnnal Subdiiriiiott. Tor 
Inftaace, fnppofe a foot rule (or any other raearare-) ti 
be -f<d into 10 cqoal p$irt% ; then each part is {-^ ; and if 
every oneof tbofe parts 1>e -r^d into 10 equal parts, the 
foot (or other meafure) wi 1 be 4-ed into loa equal parts; 
thna every part of the firft diviffoa is f 5 or ;§3 ; and 
every part oi thefccond divilion»in refpei^t of tne whole, 
will be (^ : after ihe fiune manner we may conceive a 
foot, a yard, an acre» an hcnr, a bnfhel, a poand» a fhi!« 
Httg, kc^ to be -r>ed into to, 100, iooo« loooo, &ct 
^ual parts at pieafnref. 

<!• If, atabove» thi$ Int'*gethe -^ed into to, 100, &c» 
eottal partSy the figures in the Decimal ihews how many 
wfttCb parts are taken as A denotes i tcntti part, .3 
three tenth parts, .5 five tenths^ orha)f» .25 denotes t§ 
parts of ioon or | ; and 7$ denores 75 parts of ioo« or |; 
alio •19696 denotes 19896 parts of Ai>oooo« 

'Ko«r becaafe l<^X iez= loe.andibo x 1 b=r tcfoo^xt fblkmt 
that the iVa are ten timet {renter than the too's, the 

ioe*$ 



f t59 ) 

' Ico*:, ten times greater than t1»c iooo*s, &c. if t^Cgarea 
wer^ ali cqnai ; and m the Dechnai .19S96, if ever fo 
snanv figures fellow the h^ik vise. . i» it is greater ir va» 
lu« tWa tbem aU ; tliereforc aiuty or -it i$ gmartfer tlKm 

•999999 '^^* 3l^O|'? or •! is greacer liiM *c99999 ^^ 
tho* inltnttelY continued. ... 

^ 7. The following TaWc will farther iHuftriae the No» 
4at«oa of Decimal Fradions. 

The NOTATION TABLE. 

■ ' ■ * - ~ ■ • 

Whole Numbers Decimal parts. ' 

46734 s .6 y B 9 $ z ^Sx. 

O B » S- ♦CJ a. 5 P ^ 3 ST. 
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InwKolf nambeJs, the ill place ccntaJnsiirtjts, the li 
place to the lefr, (CAS ^ the 3d hundreds, &c. a^ before 
&ewn; but in DecimaJ^, the OKier of places is retrograde.; 
for l^e f il place in Decimals iJ^ tenths, the 2d place to tbc 
right ishundreth parts ; the jd» ihotfandth parts, -&c, 
AvA ^s aljl figtM'ei oa the left ha^d of the ,piace of 
units, increafein their value, according to their diiiancf 
from lt„ in a decuple proportion ; fo all. figures on the 
right hand of the place of units, decreafe in their value 
in a fubdecople proportion : as for inftance, the number 
J45. 6789 (where 5 Hands in the place of uoits) is tq 
be read, thus j three hundred and forty (ive, fix tenths^ 
ifeven.huQdredth parts^^ight thouiandui partsj njifig-. un 
thc^randih parts : or the Decimal parts^m^- be r5a4 
thtt>Tuc iliouiafld kwtn hiindred ei^^hty nine ten thou* 

(and 



( i6i ) 

JiM ptH^, b/radikJrfg Ihem all td tk^ Orootolnftftr aT 
the gfeatfftj, which is toooo^ bet safe tlie laft ^gorc, 9 
. tUw in the place often thpuiaiidtH partf« The reefiia 
of dii» latter way of reading is pW ; for t|( aic 

<ooo 7 70b i 60 

•**^-,#q4 — -are i^-.**, and ••*-*» are -«—»•»» lAich 
icooo 100 ioooo 1000 10000 

.9 
beiag colleAied together wiA the Mnaiiiitig » m - 

lOCOW 

aiake ■ » Therefore ^unmeratioat or reading of 

ldoo6 

Dectmaht is the very tens is diat of ivliofo Aiuabers^ 
wirhoB^ fMing the aaitae of the part* ^g iafBed by tho 
Dectmah 

§ VUI. Miiitiim ami Suhtraaim of 

Ditcimah* 

RULE. 

PLAiCB 4n the JTeparatln^ poiaudlreai^rttn^ereiAh 
othtTr tHeoieiiNks wii)ftatid««dar«eaths, and hon« 
dredth paru nnderhuiidreths,«A€*then add or fabtraQ:.. 
as in tbe uhole numbert: and lal^ty^puta point under 
the dth^ points; which ^iL\ fHck of tlie namber .of 
I>ecimal places in the fan, or dtiference* 

•^-St^A-^rf^L^-S in A D D 1 T 1 6 N. 

^Firft «e€Oftil. 7Uid 



,baoo ,"873 2767* a»i7 

,o6oj ,760 i?.704 73,76 

,1700 ,0731 t,6ia ,<7 

.,o»ao »o«z9 Oytte .i|6i 

,0071 ,930a i7i>o6i ,76 



Sam .2694 Z.649Z 216.208 , 78.97 



< »6i ,) 

,f^ WM is the/asi of 756, 47.67 J7, 67361 360.7^1^ 
»ou6^aQi94) Aniwi .U75.f434« 

6. WHat ts the fum of 3.67, 761.2, 22.751, .7a# 
1.3 5», •000270,^ and .062 ? Aniw* 780744476 

. 7« What 1$ th^Am of .76* 7.6, 76/ •0769 .^oT^, 
•0oo76> ani 760 1 Aafw. 844.44436* t c 

EXAMPLES in SUBTR ACTIjON. 

Firll. Second. TMrd* 

. .: Mtom 5»?7 • >i 5 i ^v- - * j: 

Take .378 .09999 o«$99Si 

/Aen. •4^2 .oooQi ftoooi. 

Proof * 87a .,.10.000 i.oooo . 

4. ''Wkat Is ihe ditfertncc bctwectr 76.4 and 7 .64''? 
Aafw. 6876 ; . ' * . 

5; What is tbc dlfTcrcncc of i, ^d .1 ? An(k$ .9 

6. What is the difference of 26.39 and 26.7^ ? 

7. What nomber added to 739712, will make it 
8or-3i ? A nfw. 61.598 

8. What nambcr +ed t^ •0^79, will make it 2oJf 
Anfvir. 19.9J21 . >. , . 






4. I3C. MaUiplicatioH of Decimals, 

R'U L E. 

MULTIPLICATION in Decimals is aKo pcrfonned 
as in whole numbers, no regard bfeing had to the 
Dccifnalslis fadfrtilllhe Prodlta is Obcaitfed i^bat then, 
fo many Dcdmal* plates mull be cut oft-froin the right 
haftd Pt the pmdtfdiiats ihercf are* tft both ^fa^ors. If 

thcw 



r »64 ): 

t^re sr^not bw^nnyl&gmm in tfaeprod'oa as thereclisihc 
t4> be Decimals* iupply the defed with c^^hcrfl on the' 
left 

* • EXAMPLES. 

Firft Second ^ . Third 

Multiply .3^ti| . ■ . 3t-i2 " •oOoS 

. by 2 23 2.43 *««1 : 

. 9o>» 9636 i« - 

6048 ' 1784,8 la . 

6048 ^424 ^ 



^ 



Prod* ,•67435* 78.0516 iO«o75S 



M..J* At II I ^ ■ 1 «N*iWiit*W*«MdbHk 



1 .1 • 

4* What is the prodd£b of 741*983 hy 3*43 f 
Anlw. 2^82.1^84 . • 

5. Sappole there is a (baare gatden^ the teiigth of 
whofe fide U 23.53 yardsy how many fquare yardi doth 
it contain f Aufw. 553*6699 

' *6; In an obtong pavement, whofe leagtb is 78.45 1 iect^ 
and breadth 27. 8, how jnany, f<^oare feet i 
A&fw. 1180.33^8 

ft 

7* A Cellar being dag whofe length 19 53.48« breadth 
32.5 and depth 10,23 ^<^^> ^ow many folid feet of e«rth 

did it obntain ? " 

* • - . » 

length I^-eadtk . depth 
Anfw. 53*48 X 32.5 xi«i.a3:=X778<f. 763 feiid 

ftet.. . .. .- ^ . ; • .5 . . • r . 

S» Whatisith€'pr«)daabf.Djf2l7by.0325?' . 
Anfw. 4001045525 

• • • 

1. When a DecimaU or ipu^t f>iimb<r» is to \k ktf^ 
by an Unit with. Cyphert anricxt, odb xp, i6o, rooo,&c» 

you- 



( l6* ) 

y^ tm #»V ^ ttm^^ff^ tht fiipmictiif . p^iuH lb mmiy 

placcf towarid* thejr^iiUiMUibd.in the MltipK€««da« ttere 
■ft cypben annexed to cha «iuip ^fabjoiamg cypfaielv if 

& X A M P L E Sr 

!• Tbc prodoft of 7^174 by i# it 75<74« 
i, TiM prodad of 4tiit by loo is 46»o. 
|. Tbeprodo^i o(J^^^ by toooo it 84(0* 
4. 'I'Hc produft of .0964^ by 1000 is g6%^t 

3JL b ^^Mr haffim in hiftfttfi^ thm fht pt9m c^^Jlf 
Humj^ ikammt places \ ^md to X tbem mi largt m^^d b» 
Immk- tr mh k to link frpofi^ BecMu/e i fifmr kumber of 
fiUmt 4My ^ '^ hmjiiufi 4U modl% if oht^imd trdOp niohiA 
ku{} U dogfo asfolm^ , 

I. Set tke ttoit*i olaceof the kft bMn^ oc xcr^ iradar 
facli a number of toe j^reaier or qittltipUcandt ai^ ypn 
im^mbi iurrie kept tit die produft^ and wmch ftaodl imine* 
diateljr before the fig iiree wktcli are to be left out^eithef 
in whole nambera or Decimals* 

a. Then let all theother^&g^retof the xer b a: toft* 
;l#iry» or iu/erfe erdn*, as in the example below. 

3, Begin to x dichiigore in the miiItipUcaad»bythaK 
Sgure is the Xer which fiands diredly under it, rejcd-s 
!llg ail th( figures in the multipltfcand which ara on ihd 
fight hand of your xia| figare^ 

4« Set the prodods aown fo» that their right haad fi^ 
gures may fall ftrait btrlow each other ; and cariy to fuch 
riglu4iaad figures (fortheinereale thar#0ttld ariie.froal 
t» io]«toti^ igiust of the jni|li2|tlicand) Vfrom 5 to i 5^, 
a finoni if to aj, 3 from 25 to 3|«&c. and the fomof theie" 
iimple pro4uas wi|U|^bitib.iBtt^h^.the.Tp«^odttd4swaa 
designed to be fecur'd* 

I. Let s9>2;435 be Xed by si«a34» ^^ ^^ ia.Atf 
fc«idua(as iufieieat) bttttwo Pj^^cii^ jpUft^t ■ . 
/- * Noit 



J «^4 I 

. Kaw» if t^key iire placed, and the Dptiftldli wroaglit» 

itf abov% dife^edt they'll Stmi ^u$9 , 

» . » * • ■ 

j^>2$43S* Or at largtt tlmty 



116509 •».,»» 2D34 






1165 23 



X75' , ' , .1^4 76305 



23 ,. . ii6s 



30 I 740 



oSyo 



«ki 



5^1435 



1 23 6*97 ' 116508174 



1*36.97 286790 



i*M*M«4irt tt^M 



2. Let be required to x i9;S6i 22^6 Integers -bjr 
j34^45r>tfd to hav< ilive places ttnt in the produa.*- 
Aifo •234;6 b]t itfelf and to have &x &«dmak true ia the 
prodadh 

:7 ^ id. : - - 3d. ' ■* 

19986122^ - .234560 

,. . 5A9H35 ...... fe ga^ft ^ ^ 

999SI. • *^a^ 

5996 • 7017 

799 . . 93* • 

4<? 117- 

18 14 



4 



106784 •055018 

Note !• ' Wlien wbole numbers ire multiplied by this eon- 
^'g6(ed aethody the whole multiplier muft be inverted, as in 
£xamp}^i/' 

^ '2. Yoa need not ^m^he nfe of any ffldre 'figures in jroar 
. xer than what fUnds eirea with your voUti^ksiid to the 
. icft> as ifl(>fixa«plo a^ 



the number of figof^s jpitjdticcd'ljy'tht's •cotitrti6ted'ttairfi 
thod of )j^ingf are not fo many as ar& afligned for the 
tPetidiil^la^s'ifl the prodaft, the defe£b'mait6id Kupplied 
hy prefixing Cyphers, at was obfervpd in tike general 
Rttle. '. ; 

This cSntrafted method is of excellent ure^^iA aftro* 
xvomlcaT ccnfipufaHbns. 



* ... 



4. MuhiplT >S;''4iS92 hy 52.74339^ Ataining fbu« 
Decimals in Uk6 prddntU Facit 1 65.69^5-. 

- 5» Multi{i1]r .2^264 by •725334, tei^iu^ fire De- 
cim^lsia we ptodn^* Facit •18(^04^ 

6v.multipiy i57#3s6 J>y 76*48, retaining no Decimals 
I9 the produ£t> Facit 19682 . 

- .% Kluitiply 76.84375 by 8.210549 ftftaiatng «ffe^De* 
ttittttls IB t&e pRxl«a* Fatit 630.92868 ^ 

8. Mnltiplv .3570645 by .0210576, retaining fiifiei 
Decimals in the proda6L Facit .007518917 

•III - ■ lahy tin Ti ••- .1 I I - r ii i i -y — j-l-^.^ >^.-^ ^^ 

,0^ : _ .*'■■.>• 

I X. Divifion of DecimtAi. 

^ • 

^np liE^ manSi^ of operfition is exaffly the fame in 
" Divifion of deciinals, as in whole numbers* T^6 
only djfticuky (il any) is, to determine how many ded* 
teal places muft be pricked off towards the Hght hand of 
the quote, which may be done by either of t)le following 
general Rules. 

1. GENERAL RTJlfi, 

* Cohfider the decimals as whoViimtibersj land ^ tbedl \ 
.Acobrdiogly ; then co) Off firoft the right Itifid of tfie ' 
^uote|4is many decimal placet as tk^ittvideTC^iia iom 



m « 

diantliQ -s-ibr: but whqn t]i(^ qopiifiit ligiim ^e loo 

fewc, ihfe w;nit. muft be rupgllai with cyphmdn.thc Icffc; 
ibr tbere mull alw^& I^e |uit ias s^anv aedroal figures i^ 
the -frfor s^n4 a^PUtnt together* as (^p^e aj^e. iii the divi* 
dead aloae; the reaiba whereof is, maaifeft fjrpia I]j^ 
Section. 

Foir fiice the -^for and qi^ote Xed together arc td 
make the dividend, the -f-for and qaote ought to hav^ 

3s many decimal places betw^fe/ii them> as there are in the 
ividend* . ^ 

Ex. ^. trt69.9678,ke-^«dby5^.7, , . 

Thus, 56,7)69,9678(1.234 t)ie qdo;e.. 

Here, by -r-ing asin whole nombers theanoteis 12^4 : 

but then confiderine that th^'e were four JDetis^al places 

Jn the dividend, and botone in the -rfor, yoa mull cut 

•ff three places, from the right hand of the quote, and fo 

make the true quote i •234 

For 1. 234X56.7 =169,9678 theprooC», 
Ot ih^Kalueof Mie quotient figures ma^r b^ di^ermin«< 
' ed by the following Rul^« 



iu G £ ]g B^R A L R U L £. 

K 7h^ ^A figOfiC qf tbe quotient, whether .Integers or 
PccimaU, is of tjie fj^j^e dM;rec, or v^iis, ^i that figure 
.of the divid9nd[ under, w^ch the oait^ plaqe of its pro. 
4ttftft^ds« " : 

£x« 2« Let .1274201 be-s-ed by ^/Ifsti^ 



3>3 26},2a742o2(.o427 

21304 Here, fince 4 (the units 

■ , M » i '^ ^ place of the produd of the 

•t438« " *^for by the quotient figure 

10652 4) ftands undes the 2d place 

>■ ' ■ of Deci^ials in the dividend, 

•37282 therefore 4 lauH occupy the 

37282 fecond place, of Decimals 

' ■ in the. quofe* 



t • • • • 



<v 



ft 



r^ 



Frooi 



< i«7 > 



Pfointlie abovfr rules are dedaced tbreecafts; liy wbict 
M operations in dtvifion of Decimals may be perfSsdly 
underftood. C A S E i. 

Jfihe number of dedmal places in the ^fbt and'divi- 
dend are f qqal» all tlie quote will be who!^ numbers. But 
note, if b this, or either of the following cafes^ there be 
,« remainder after all the dividend figures are brought down, 
you may continue the quote to what number of decimals 
yon jpleafe, by aliaexing a cypher ^continually tp the laft 
lemainderf and -f-ing as before. ' 

£x.' 3. Let *%%Ti\u>% be -s-ed by .5326 and Ae^uot^ 
it 427 whole numbers. 

£x, 4. Divide 1729812 by i.2r2» 
1.212)172,812(142.584158 quote* 
121a 




1920 
1212 



ilere,jtfier all the divi- 
dend figutes are brought 
down there is a remainder 
•f 708, to which annex a 
ojrpher and -f- a» before, 
and you get one figure 
iDote, fbr^ decimal, in the 
quote : and by annexing m 
cypher to each fucceeding 
remaitt^ri the quote n 
continued to (ix decimal 
places: thus by annexing; 
cyphers you may contlniiB 
tlie quotient «t plcafnrev 



7080 
0060 

IC20O 
9696 

504 



e|i 



( «68 X 

Ex. 5. 412^992 -J. .864=47811 * 
£x« 6. « 0005264 -f- •ooGPOi36z:24« 

Ex. J, 69^78 ^ . 0567=1234* 

'. . . > , • 

CASE JJU 

V the ttumber of decimal placet in tho dcvidftiii exceed 
tboie in the -r for, ciu off todr diifference for decimals in 
die quote, ' ^ . " 

EXAMPLE*, 

69.9678—56,7^^2^4 
.699678-^5-675:5,1234 
69,9678-7- •567s|23;4 
•0000)264- -$- tt56s;.oof»^, 

C A S B m. 

When there are not fd many decimal pieces in the d!* 
Tidend as there are in the -^for, annex cyphers ta the di» 
Tidend to m^^ thfni eq^ab th*n' wiU cbe quote be all 
whole nombers, as in Cafe !• 

E X A M P L^ S* 

I. Divide 6727.5 by •345» 
^345)67»7.5Qo(i95 quote, 

2 Divide 1 2B. 2 by 5. 1 28; 

5.i28)i28;2poj25 quote. 

5. 11404.8-5-3^56^=3300 qnoGB^ 
4. 1347s -r*'4S=5^S<'*>V**^ 

Pi s; 



> • • 



,$• ,75-?'»oi25s:6o quote. 

€• 1425 «^.6252=2279 quote.. * 

All the Tarietf that can happei\^in divifion of 4cexaiiUs 
are contained in the follqwi^ fixamjles^ viz« 

Z. 2.34)^09,64 (346 

3. 2,34;!a39(4;oo ' (34JOO ' ^ 

4. ,oa34)8.09.€4 (}4« ^ ■ 

5. «o234).8o964 (1^4,* ■-■ ' 

6. 2.34)8.0964 (3^4^ 

S. 234), 80964 (^00346 ''^ 

. $• •234)80964.000 X34^<^ 

CONTRA C T I O Bf 8^ 

I» ^hen a-dednml or ocixt nnmber is tq be -r^ed'bjr 
Ha inieger with cyphers on the rrght, cutoff' thecyphers,. 
and remove the feperatlng pdint m the dividend (o ffiSLUf 

f laces farther to the left ad there were cyphers cut off 
roia the right of the -^for t then -r ^ before : prefix*- 
ibg cypher^ if need be^ 

J, Divide i728.i:» by iido^ ^ 

Thos i2)i7»28i;((4»44oi q/iotcr 

^ Divide 



^ I 



( t7o ) '1 

f^ DivJfcc I*»a4.i6 by 40000. 

4).oo»2a4i6(.ooP3o6o4 quote. » 

3d, 3 J. f 84s -r 470000 = -00007635 quote. 

II* To -r-b]^ an onit with cypKcf*$, as 10, «oo, 1000, 
&c. itisbtttremovinglihefepcraiUhg point in the divi- 
dend fo maay place* to the Uft, ** t^'c ari cypheri a»» 
Jieatt to the aait. 

EXAMPLES, 

, - 
>873,67^ioo=:2«.73tf7 

a873,67-rioooo=.287367 
546746-2->oooo=:*ooo56746 

ni. In laij^e divifions the work may be contrafted 
.BM follows. 

!• Find, by the ?d general Rale» what place of decT 
mals Qt integers, ibe firft figure of the quote will poilef i* 

2. Take as many of the left hand Azures of the '^^^^tt 
as you judg^ aeceflkry for your ^rft -r^r» and joft fo m tny 
of the left hand figures of the dividend, at will yieldyou 

the iiriliigariofthe qaoce» 

. •■ •• ..... ^ . 

3. Having found the fi'-ft ^gure of the quote ; the fol* 
IS wing figures may be found dios I take each'lait reitiairr* 
der for a new dividend, and for a new -4-for prkk off one 
figure f^om the vight of' each preceeding one; coatinue 
the operation till the -i^for is exhauHed* 

Note, In multiplying the luotient figure and d»dibr» leave 
•ut tbofe figures piickt off, o^;t/ particiltfar regard rouft be had 
ta the incrcafe that would arifc ,from the laft 6gu<e fo prickt 
ofl^, and foi* fuch Incrciife* carry as in the fecond CoiitraSKo^ 

•t Multip icJitio»f - '• •' . • ■ 

EXAM- 



( >7' > 

K • f 

EXAMPLES,, 

*• Divide 63<sgafr78o56 by jSfi^SJS^i 

76,8437sli})6io,9287«loj6<!8.aio54i ; 
• •..•.. 6i475pdo 



Thift coBtraaion 
is of excellent ufe 
In large divifions^ 
efpecially in aftro* 
aomicai coiapiua* 
tiona. 



X617878 
1536875 

81003 

416a 
3843 

307 
II 

7 



Here 8i« xed 

101076843751 then 

a is multiplied into 

, 76;B437(carryingi;> 

then X is muitip/ied 

; into 76,843^; ^Jicmul-^ 

tiplication of 7^84 by 

C, is pitted I theik 

* 768 Is ixHiltipli^ by 

f L ^^^ ^^ ^y ^ 

lalUy 7 by »• ' 



2. Divide 1236.9728675^ by 211234/0 that the qpiote 
niay contain three decimals. •Facit 5M54 . ^ 

. 3. Divide 14169.206623951 hv 3841672158/0 thgi: 
the. ^ttote nay contaia four decimals Aofv. 369 8345 

4» Divide 87^076326 by 9*365407 (0 %a to, have ftsi 
places of decimals true in the q^aoce. Facit 5^297655 



»iM«i»i 



5 Xi; ReJu^on sf Dtfimah^ 

9, np^ O reduce a valgar fiadioih ta its e^ivaJent de» 

R IT L R 

J Add u many cyphers to the narocrator as you wohI^ 
tovc decunai places i Oof^ ^ that iu» b;;, the deaomioa, 



tor^ 



( n* ) 

toti and the quote* (if ^athing xtmzlas) willbc a dectaH 
equivalent to the ^vea vulgar . fra&ibn* But whcn^ thcic 
is a remainder/ you may by adding morecyphersy proceed 
io as to bring cot the quote nearl^r eqoaL 

examples/ 

i; |=:i,oo-f.4r:.25 decimal, for 4: I ; 1 1.00:. 25 

By Problem XI V. ScaionU. ' . 

4* Redace 7 to a decimaL 

Tbus 2.0000P0 ^ 7i= •28$7i4 = 7 nearly, iKa 
yauting T^^i^T part of an uni;* 

6. H ?= -359375 d^dma^ * 

Note !• If the divifion endi at a certain number of plaM 
(as in the Examples above, ^xccpt the 4drO t(ic decimal is 
called a finite j but t^iat 'which no where ends* is called an «• 
inite decimal t A« in the following examples. 

8. Reittce «Mr ri&i^^ CO a decimal* 

Thua 1.0000 *c* -7-3=: f3333 ^<^- ' i 

Note ». Wh«v a %UJ« continually repeats (as .3313. &cp 
the decimal is called a fingle circulate, or recurring decimaU 
inallciiculatiiig,nttmbv5daih the firft and laft recurring 

figure. 

9, Change iifj^ to decimal. Firll * 

286^ 1 7.oooooooCo594405S944^ **• 
Then 1215^=12.059440 nearly. 
Noiet. When acertam niunber of figu et eontinuatty 
ff^eat in the qudie (as iu the example above) the ^^J^J*^^* 



c 173 y 

^i|}kd« compound circulate I for.b^^ani^cxitiganotltercyplttr 
to the remainder 1 709 tbe i^uniber i< tlie fame a$ wheb the 
^rvirion iirft began^: Confe^fieiitly the fame figitret viz. 59446 
' vtill repeat in tqe i)uoae» - ad Ih&iUtunl • 

10. Redacef toa^ecixnaL Facit •857i42857i42» 

11. ff =: !• 8461538 &c* 
' w. 7^ !l=:7,77777 &c. 

»3- 9f ^8 — •0084971334 &c. * 

a*- 
14. — * r: .11x67605 SrC) 

'^ ^ II. To re duce decimals or Integers to eqakaleat dd 
eimals of a greater d€nt;fniiiadoii. . 

C A 8 Br 1. 

If the decimals or integers propo(ed be fiiiiple» diyidte 
continaally by all the denomiaatioas fjiogi tha^ye»im0 
to Uiat fi>ught ; . As in redd^oas of integers^ 

EXAMPLES. 

U Reduce .75 d. to the decimal of a'K 
ThBs» .75 -ri2!r..Q6^5 s^-r a6=*oo3l2S L 

a. Redace 1 grain to the decimal of an 01. Troy. 
i.oooQ -e- 24 z: .Of 16 d«rts. -^20 =.002083 oak 

'' ^. Reduce 1 1 d. to the decimal of a L * 

1i.ooo-ri2sp.916i lc^'«f.36=:,04583U ; r^ 

4. Reduce 3*216 pinta of wineto the decimal of a hhd. 

Facit 3.216 pts. =: 0,42 gal* s:,oo638 &c« hhd* 

♦ ■ ' • 

' K. RtWctf • 



( m 1 

'""it*''. 
c. ^educfe 36 minntesto the deamal or z day* ^ 

6^ Redace 55 yards to the decimat of a ini||i^ ^ 

55 yds»r:,25 fan = .63125 mile* * . - 

• ' ' t ■ • ♦ 

, J. Riedute »P56 p^rthcs to to the decim'iil of fn acitr 

Fiiicit.00035^ ' ■ - 

' If the given part coniifts of ieveral denOiaiiiktionsA 
redotethem !o tharof theloweft for a namerator, and^ 
.the integer to the fame tiame for a denomiiug^r^ then 
^nnex cyphers and divide as before* ^ 

• . •* • 

Or thias, t>«gin witlf the leaft and place down* the 'ft« 
veral given denominacionsytbr dividends i oi-derly under 
each other 6n the right hand of a perpendicolaalSne»luid 
on the left of it write agaiftft each dividend fttch^ n>isn« 
ber» for a*^for» as will, reduce it to the n^jgrc^ter 
naniei then beem with the opperone, annex the* qaoti« 
ent «f each divtuon'y as'dtdm&l parts> en the^^ght hand 
of the dividend next below it ; and let thirihixt number 
be -^ed by its ^^for* Thus jpioced throMU the dencfanH 
natio98>, and the kliquote williie the dedmal fdughi* 

EXAMPLES. 

!• Redoes 17s. 6 ^ d. to fte decimal of a L ... 

I7s.:9id.2fc843q. - 

Firft ' » i-t— - then 843,000000^969 

' iU • ±:k96oq. ' 

tr .878125 1. the required 



Orthtts^ 

4 1 1-00 * 
12 I 6.75 d» 

\ «o I -17.5625 »• 

j 0.878125 U theikme al abot^il. ^ , 

^ a. RtdMS 



< *7i ) . ' 

i4 tUdttce 1 1 1». 1 6 awtft.! 5 Reduce $9 yds* z Oi 
18 gr. t^the decimal oir a; 9.5 iii. to the decimal of a 
|b.Trojr» 



••1:1:; 



3®. 
12 






tSe decioia^itqd. 



BiiiB» 



12 

i 

2 to 

8 






9»5 ^"' 
S.791655 &c.fl« 

.59-930555 &c. 

0.27241x616 fur. 

.oj 40 J 145210; 



bjuAvdird. to tlar dcciinid «*;*•• 54:*«»^. » ^«cmi«k | 



^a cwt« 



4.i3.598ai4i«57iqr, 
I •*99S5357>4«vw. 



Reduce 2 f^ 9 in. i f>« c. 
C» the dedmal of li yar^ 



;t2 



9.6666666 Sfclm. 
2«8o55i;55 &c. feet. 
•9351&51S5 ftc.yds. 



I dc£^e being integer. 



80 
60 
6b 



5496 tttirdi; 
37.9 fecoods* 
48*65 1 6666 m* 
i8ib527777 dejg:; 



8. Let iSac. i ro. U jplh 
be all expreA'd in acres* 



4.0 

4 



u6 
3-4 

i^iS acrei; 



k^dn 






-«» 



A 



^i *U^ ^» 



?-»•„< 



BT^ffiff; 



*.* 



> %» i .: 



••\ 






> ,.-n 



^ '.. 



>r .'.▼ 






.*. '\ 



-> 



.tAi^ » 10011)4 «4J /I ', r» ^ c ^4>ife^'d^';o&6|5^ '■' -J' 



*■• &/ ^kH 






t lb. !%€ Jntfg gK 

I dwu^ft; ,0041666 

'^ ■ - ..V- : .. -^ 






.. .,' 1. 



i fcr. r=>04\[d4|6( 






^><«»«-^ «4K »•%'' 









.ll 



MMMHM 



i A yard ^t^ initjgk 

j i ill. -^,1)^7^ « 
I ib>t. r-iringtg^g,^ 













: I in. si; A^bdj^ the 
' dF^a cubic fixK. 



•• •• • ^ wr». 



■■iii>ii(h I 



AyoiRibWiJEJiicHT. I 



i br. is^ »04i66iS<t 



I fee 5;,iPd[gD^i5 



■;vs:^ 



'^*' 






( »77' ) 



'Valui 



nfe 



W^^fSr^^V^ 



JL U Xr E«- 



Multiply the gii^ii dccio^il by the «iimber of parts : 
contained in the next inferiflir denointnation> cutting o^ . 
tke deciisabiri>tn Ckc|M<)pa.; (at uugHt in Moltfpltca- ^ 
tion) then X the decimal* f©; cot off by the next lov/er , 
denomination, and you'll %avjp the parts of thstdenbubi- ' 



deciaiaL .^ E X. A^^kf 4^ .^fc. E-^ 

1. What is the value of 1 1 3. What is the valoe of 

,878125 h , 



■i 



to 

la ' 

6,750000 di 



390oooo^* 



»• 






I 



)0 



9» ^S , • 

16,7499520 lb. 
%6 



•r J 



Anfw. 17s. 6id. 1^^-; : 



Anfw. 3 qr. 16 lb. tz oat* 



. 2.Wliat is A^ taloe 
,9864583 lb. Trdy ? 

12. 



^ • 



iu8 374996 «t. 

20 



I 4. Whati* the vain* «f: 

,935185 yd. , . 
3 



M» 



29999680 
14999840 






< t. 



2>8o5555rt* 
li 

i' 



■^ f* 



««i 



1,999980 b»c,'3 

5. What is ..the yalueflf 
,03405 1452 mile ? Ahfw^« 



17,9998080 grs. . ,'«^*|.'i/^*^^*«.Mv . 
Aiftfifirii oz« 16 dwts 18 |j9 yili. 2 ft«9f49 in. 
t^fs« nearly. ^ ^ 



6.WM: 



6» What 19 Ih^.valfe 4^ 1^85: :acQ^ ? Aofw. >6 
acres 3 r(Hxls» i6perches. 

7, 'What is the v^tut of ,6875 ya«!.<if cloth ? ;\ 
^ Anfiv. a qr . 3 nb. . ' 

I. What is the v^uc'of ,071^^8 of a hhd. of wiac^ 
Aaiw. 4gaL 1 qiU i>9997i:8 PV , ^> 

9* What is the valae.pf ,3673 naf a year ? 
Anfw. 134 day9 1 hr. 52 i9s:r52 fecondi, 48 thirds* 

io«^ Whatis the value of i543- dpgrce of a ^frde? 
Anfw* 32 min« 52 fecondi 48 '^irdt« | 






Xlf; The Rule of Three DtreH, hVul'. 
gar and Decimal FraHimh 

The RULE foi- Fu^^ar Fraaions, 

HAVING prepared the numbers by the rules tti 
Redudlion» fo tliit Ike Jr(l and third terms be of 
One flame/ multiply coatlniially t^getjier the ad aifd 3d 
terms and the reciprocal of t&e 1 ft, for theanfwer^ 

The Rule cf Three in decimaTSf is fo much the fame 
with that in whole numbers, that nothing need be faid of 
it» except to Ulullrate it by a few examples. 

Myi chief reafon for trtfitlng ibe Rult of Thru in Vulgar 
and Decimal FraS^ibtiS Hgeiber, is, bttanft .1 %^(UL^Un 
fouttfij fy exptriencet that a Ua^ ntr ^illgain ^a^ieartr idtaof" 
tofb rulu nuhen <vn'ought togetMr^ than luheu treated /efa-^ 
ratelj* , 

. Mote. For the fake of brevity, after the vul|;ap fraftlona 
propofed in the quefti^Hy I have piaced their equivalent decl« 
maisi eipcciaily in tbofe that I have rolve4 by decimsds* * 



». 



q.a £ X A M< 









what will I = ,75 of a yard cott ? Anfw. gs, 4|<|,^ 

Stating, if f yd* : |i. ;? iydfj • 

5K3X3 «S -^ 

Opentioii ■ » ■ ■ - = -#• I, -tsg*. 4}* ■ 






if : «<S yd«> s >|^| !• : : >75 y^* ^ i4^82S \^^ 9<**4i<l« 

%. A fiuher dying kft hit lea a certain port^» af 
wkitk he fpcut |di = »a5 patt* and | ±1 »$ TSfTWlarrc* 
^awnedy and had thf n -^oqI* jtft :. mn^ aiaich*was his 
'pnitibn'ar-firftr- '•'^.* 

• 

Let $ =: i» R^tnAiK &k yercfoa aUdft ^^ftom wlucli 
take |« and.theie remaiot | z: 975. part ; | of wUch it 

t= »«$ p«tr %Mck «Il raaniQi t then jky, 
fpAtt:6ooI. :: i^Me:6ooxa^j:;;i^l^A;tfir« 

9% ft tin ' • '*- •■»» • « ■' « .• , ,/ ^.- • . j'rf . . /*•• •«. ,.'• 

/ 3. A&er]payjii|a«»xy^}^ir/^> isf^ic a^ ^ fifi}t 
rz ft bfmy monev, t tbuAd 66 gtineas left in my !>% : 
whatwasitfliatfi^? AiiiW. iao gdintas* 

for {4^ ^srl^sfk^} part paid eat v&en let z^ ' n tJbt 

the quiuidtyat £rft, froih ^icV {ak^ f^or #4^ and 
iWtf remfl5A<} |^ or ,5$ part fn :='65^trinca$ : tfreref(^re 
ftyf as II : (6 :: 10 : isogotaeas : tfaedenoatnatorstie&tg 
if^etUa bacSiuAcaoMMMi* ... % 

A9iSft46':Z 1^ 1410 g9iirM»' ikeAttftver . as^iAere^ 
•VA.^.i vV 4, Out 



4. Oatxyf a tsdk^ dP Wiot, which ]lid*l<silied««(ay ing 
thtrdi 21 gallopt were 4f awa ; and thea being gauged, 
it appearca to ht half fall : how much did it hola I . 

Anfw; 126 gallons, * , 

For 9 4- f =: ^ part leake7iH[^and left in» which tak^ 
- to« I, Icavee •{^ pa^l drawn o||pt= %\ galbas • 

Tlien as J : '21 : :'^';* or, i : 21 : : 6 : x 26 galfons Anf«r, 

5. A fam of money is to be fliared between two per* 
: ions, A and B ; fo that as. often as A takes 9!. B is to 
• take 4K . Now it happened* tiiac A fcceived i^U mofe 
vlhao B : their refpedive ihaces aie ]:e^iurcd« 

irft4+ 9'== 1 3 rtheri it is evident A hAd^?t P*H 
B ^ ^9fT^ tSi^r diffarenet being Jj pare* = 15 1. 

Then as 5 : 15 1. : : 9» or as 1 ; } : : 9 : 27 1. A*^ iharc. 
And as 5 : 15 U : : 4* (ur. us 1 : 9 : : 4 : la K B't fliare; 

6* It is found by cxpCiipaent, that heavy bodies aea'* ^h^ 

/«rtace of the earth, ittthelrfaB defcend 167J (fiiqual ~-) 
£flgli(k feet in the iirf^ iecbnd of time ; how many fevc 
wili th^ deicend in 4 ferconds ^ 



Pirft 
and 



c * 



Kpte I . ' Tlie fpact^^ defcribedx and the .di^^nces nin thro* 
\j foiling weights, \%iU always be aa the i'^nares of thcit timca 
ipfriK ia ialiing, «. - 



•* t 



» ft. To* fijtima numhtr^ia^ to imiUipiy it bf k&lL T^ha 
IqWve of 1 M I ^ an(V the i^M^kre ojf 4 is (6. 

• Thenias 1 r 1^?- Vr 16 : 25; ^ feet the Anfw. - 



<« » 



7. If a body falls 20 fsct in 2 feconds of time, how far 
will it fail iii.io*5 ftcohdsi Anf^io. 5$i fc^. 

8. ' If ohe brifUayer; ' A, rail bnild a wall In! '4^: dfl^s» 
9* u^ |Q^ £^ \m\t^S^ tn si^t'attd E; 1^5 ;:ia ho«r many 
.>..>i Q. 3 days- 



■■■'■:. ■'■* $> i = VT r o, 'tf, ■■••"■ 

his evident that ^5 part of the work h .to he d^ae hf 
A; jvbyBs UhyCi i0yt)i lOid ^ by E/ Nmr 
fluff fniniiiiiiiiiilliiiil ijp niiiiiiwlii Jiiiitiiiiin|ii|i (Sttyr^Ske 
3d Role la Kac^^iX. jpedvdieai.) 4^^ iM^d tpgerifer 
aiafcefl^ tNnfii]^sM: i 11.120: zH days ijbe 
Aflfwer. '^ That 18^ aithe iam of the iiiiiaeraton; fg «to 
migr ri9 is thefMiWM^ ^etKMa^nafjpr $0 ^e jtpean tim^. 

9. ^ Bone tiert A, B,^ C»> Di S, P» Of H» audi* robbed 
a» orchard ril had for hk (hare |rB ^i, C |, D i^Jt^, 
and F |Dari«f«ihe^hofe}rGlfad'3i0«itt4as^ audi ii|o 
^f pip* » hoHM&anjr ej^les had they ia.alU^ . 

• S^ O L U T f O- W- 

''■ ■ The above fi^Aioatf being iMtd togetl^er * the Aim la 










apples : therefore, by pioportioa,^£w> . .. ^ , , . ., 
9145: 87S4'.** iM : 5880 apple* the Anuiren . 

, if • A fcrfius d/inf^I^i^t hia wife «dt}i chSd^ jmd nMi]|ia£ 
his will, ordered, that if ihe went with a foi^ Pmtkt4b 
of his eftaie flmi^ belfBg to Urn* and the itmainder 
|t> Us ^MMfter s 'aad:if flie went w^<a daM|lieeF,1heap-r 
pointed the au>ther#fi^d ;rJi»rWlr and tbenlaii^ter^liff «Ah^ 
but it fo happened that Ihe was deKvered both of a foa and 
a daught^l. \j which A^bft ia;e^nitx'iteo}.^QM:^aa 
if it had only been a gSt what woaki have beea her 
dowry had ihe only had a fea ? 

^ ifneifllie fea have f, aBdhiittolitr:f,^Iieth*ii« 
ipiee aa Aach fi» hU iaothei^ '«ndl>|^thr flaie fi^i^ cf 

' J.' ' leaibaing 






/ -» 



'fftf««^f .idf^moiHl^r. :wi{t^ k^e . |wi||^as. mud) a^ the 
daugiucr^ therefore take three lumber/^ teprfckiu each 

according to the prefeot oondtckms W the ^oefltoe : bet 
haai Bui Secu ' ilct h cR i l ^ f e g i ii 'o rty, ifae ^metlftift jia't 

would Jtal€b««n -f,»**«^>.J»W hiJt^i q)P ffi^ ^tetel 

then i taken froii^*K!«?el^';-'tW^^^ 

Therf a«r iJ!.i «Ao :: % : c^sol. the 
ai 



I foe* 



had onl} had a foe • .*»' .v 



* • ' j( 



foU J of his ieieretk therein for 17 lo I wJfJkt w«» (he va- 
lue of j^|^h#f pill ? «A^f^- awoi. .. V. > , :.f 

12, If I of f efi of a Ihip Ik; w&tk f 0f i of ^ 



cargo, vlftic*at »ioobf.t what did tbtii tfte ftip 
aadciB?ioil»rf't)irmwiert'i&^ ' • *- '4J ^ •• 

9^ 






VW5>ir/of liis^d^ bi^to^ fortuiie^ aed jf xikp^ thfe 
dd^^n)6ney Was as uauch as the fatheif \Vas worth;: i)0# 
whrn the t^'lbfisiiacf r66eiv^ their'AMtuiiesit >]se fa hd!" 
Ufe l^te(MtteoriiisiHbl^ tohis^ix daughters^ ac<^rd^ 
to their imn6ntj\iMk^ws,'mMfih'9kcnxst^i^^ 

he gg^^'W^r c^Aji^ ^^'&ak,)M't'tiVhmm^k 

.wa^JiA 4ftaihie»^eft«Uift#^^: : • - '^' -• • •••^•- ; ; '* 



( m ) 

ADfiv. A'^a^SsK B^t205oK C^s 16461. D^s I23#l. 

E'« Siol. aod Fs 6 i 5 1. 

14. B* and C. together can hviid a boat in iS cays s 
widi the afTtftance ok A, tkey can d^ h in 1 1 diiys : in 
what time wonld A 4d iyWitmfelf t f Ata<w* ^ I dap. 

15. Sound M.M^lpJ^e 1141 Engllfli i^ Tn one 
fecond o^ dmc, howJpmiU it move in 1/5 miiwitc i 

AniW* 102719 feet. 

'■.'■• ■ .: 

i Xin.-T6<f //zu^y^ Rule of 7bree in 
Vulgar. Frs3icms% 

MULTIPLY continually tog;ethcr'the ift. and 
2d. terms and the • ipeciprocat of d« yd. for tltn 
aniwcr. 

EXAMPLES. 

1. If the penny white loaf weighs 9 ox. Troy, wh^ 
2 14 . 

wheat is at 4— s. tz— i. a bafliel- 5 what ought it to 

5 • S 

weighr^whcn wheat is at 6J s. r^* ^ ^. a bdfhel f 

,14 9 2J 4X14X^ 4X14 2 

If — s..i^— 02, :! — ui ■ "iq I ■:^6«Qflfe<t 

S/ »/ I V* -a7X»>X3 3x3 '9 
iheAnfwik 

2. It is found by e^porimint 4bat a jpendul^m f^vA 
he 39^2 inches long to iwing fecoods ; that 2t» to makf 
60 Vibrations in a minute i how Ibng^ then mail a pendtt«^ 
lum be. to matce 120 vibrations in a minute f 

Hot^ • TUe length of pendalu<n« are a< the iqnares of thcif 
tibiaf ions reciprocally. Andcontrarywiie. ^ 

prhciefofe6ox6p^3.6o{i^ and. 120X1 20 =:>44O0:^ 
Then as 360c ; 39*2 ; : I44M;'9»8/ in<che«|ibc Ao^t. ./ 






k »»4: > 



'. • gar ffaBlmi,, ' -' 

• " ■ »J -- i ." I'i. 
« k • . i "^ * « • » • » « - 

R U L E. i • 

nual produft otttw amlttplyiii^TcnnnK.- «*Ae t<ciffb- 
nls of the dividise temu tot the anfiwert 



V. '.*.'Vd 


kfrdimi^f 


ii£^m sbtt-cwtt:^ i j*r '=13^ 






■,•■■• vjt., ••-:.■••< ■•I'' ■ .•.•t*;'. -• -, 4 


'*'ftttikik^y> ' jLiA 


1 :.V I^ir*. 


u.'»V-<„?,?J»'^S*"-iK2'>iCi:i-i"*iilHLS» 



\;4-. ''.'i « '.•''''^ •"* ^' <^ i • ^*;i-o ^•^'^ -|'vr -.ft 

.^ :-! .: h m a x *c 

6oi, 30J 

.-i^ti^V :i^ *^ ; -4': -'■ ' ■ '' - '■" ' - * i ■•" :/ 
21X37X303x4x3 

•' • :^-* i^»X5X5x6aixio :- ': *r 

^ Stfpi^'is '(ii? Weijlit of K bem, whofe leflgth is 40} 

feet, br^ideh'^^Jb 6ct»> kbi^knefi ;^ feet, be 467 ftonci» 

, Ji^kfti vill the weight qfaumkcr beam be vhoife Icfigdi » 

■ . * . 

31 






• « * 



^f i8S ) 



ibys, how many days wilUiKb.Yu&ce li fcWicrs r 



Anfw. 5— days. 

73 . *■ ' .'T 



: > I^^^r P»y ids. 44.foi; t*<: wriageV jJ.c;irr..«o 
mies, what muft be pfid foriSc carriage of tyl cwt. V* 
auks? Aiifw,iU8|d. ' * '4. . /» 



SINGLE FEH.OWSHIP (or PartaeuTh^) » 
tbat frMch determines htm macH gain or lofa is due 
; to evfiy Partner omcen^ ; by having the whole ffain 
, ©r lofs, ind theilf i^drficirkr flocRs, giveif. ' ^ ' 

I. A GBtNBRAL R U L^» . 

' * * * . ■ 

Say by the Rale of Three, as the whole fbck : is t^ 
the.wWegain ^Jois : ; (q it every man's particular 
ftock r to niVpartiifttlarpart of the gain or loU* 

EXAM P. L' E S. 

f^T«o Partnel^ft A; »nd.B, make a fteck of 120 1. ; 
A puts in 4|)h ; and B Sol. ; they gun joh by Trade« 
tVhat is the gain of each ? 



ilock 
Asx20l. 



g^n. f 40 1. : 16 1. 15s. 4d. rz A's 1 
: 50I. : : < ^ : 'Sgaili^. 

/ 80!,. : 35 L ^s. 8d.=:B*s V 

-• ^ 5nl< OS* od» proof; 

Tbi proof \% msiic, by adding together all their ihare% 
which muft be equal to the li^de gah) or loA. Or dios, 
as the whole gain or lofs : is to the whole Hock ^ ; fo is 
each man's (hare of the gai» or lofty : tbhis &are 

rn the Stock, U • 

i - 2,Tluree 



( tM ) 



y 



, 3; Three pea A| S« C^fitaglibrda Ajpvmli Wittt; 
A had 284 tuns ; B I40, and Q 64. By a (loria at it A 
they wese^oh^td td; call fVitoi 4i]ni )over boar^i , Wbat 
loisdothjeacKlttlbdni ' r- . 

- ' . " ■ " 

Ftrft 284+ 140+ 64:r48S tKc whole fiock. 

ftock loft tv 
As 488 : xhth '} \ 146^ ; ft8 r||=:B's VKfti 



^:|]iko{.;t8||J:rB;sl 



«taMb 



too piooff 

^. ' Fottr^mexi bought ibtnrel bfak feraoa. of«lifch 
A wa9 t(> |iay on€ Ihird part^ Boaefoartb, C one ifi^i 
aiidiD oft«%{h;''whatmttfi?Q»thfftyi . * . > ; 

Firft» one thtrdt one fourth* one nftb» and one fiicth Of 
flO^if^he&^addcdtogeti^ oiake joft 1994 3£228d.Tlie|i fajr^ 




ihar^ 








• f 




am 


r«pnx£r 


i. 


R 


U 


L 


E. 



IflThere many Partners are coneetned ; find the ihaf^ 
bf I • inte£;er|« by dividifig the whole gain or Ibfs by the 
^h6Ie fiock^ and the Sooilent will be a coinmon mSl* 
ti^plicf ; b)r that multtply evefy ioan^spart of the flock/ 
and it will give his &are 6f the gaih or lofs* 

4* ^^ght K/fen trade togetM^y and oootpofe a floek 
#f 2400 r A ptrt in 961. los. = 96,^1 B 108,2 tpU &' 
l6i,3l. D 196.3 1 E26P.4I 1*300751. G 346.25K 
H^2$«2(;t$ iittd they gauned 288 t< What is the Qiare 



4 V .« 






( {t^ )> 



I6a,3 I J 194751 I C;« 

260.4 f I 3^M^l J fi'< 




u* <^ ••• »i8flbl proof* 

^h 69, the 6tli yik .;il|t.fdbi^ij^. t)»4>'8jth iUB^g, > Vfl^t 
9«ft each caj^ia have iti proportion to his lumber •! 



tommon xer, or the &are of one jftaa. Now each dp* 
tain's i^il>kcal fiy>>i)>feii^^l^^r* ^^^c^hmmty 



lb the kSt'ApfiAn'^^ATebJM.ikifiieolkht ylt^ 
ti^4thiir^. the ettl' a4^1; i|ei6a»^ I04L 4ie7Ch4ia(;r 
the8th^i6fc r':^ -'• :. I -Wj 



MhipoM 




sVpI/andtdok Aifevendu of (^earaini ww\d}d «, pii^C 
m? Anfw.,1271. >Qi*., \ , ;, > ,r ..,. * ,. . . 



took 6dL ?,. C; ani P^gn i p, D] aijcj A jSiJ. .-D,,* iaif 
B 7crf. wljat i» each ntriftoVjlittin^i, feafiy,? Aofi^ri.yit 



C tw ) 

§ XVL Douhle FellowJJttpi 

THB Ombk kuli $f FiVoufifip it thtt wbicli deter- 
Hunes how mach gain or loTs it due to evtiy part* 
ner concerned ; byliaving the whole gain or lofst «ad the 
particular ftocks» and their time of continuance gircn* 

I. R U L E. 

Multiply every man^s flock by the tiitie it isemployedi 
tKen by the Rale of Three, fay» as the fum of the^e pro« , 
du£b : is to the whole gain or lofs : : fo is each of thefo , 
proda£b: to each man's gain or lo6. 

EXAMPLES. 

t; Three merchanu A» 6| C^ enter into partner fiiip» 
A pat in 6oL ibr 4 months; B, $ol for 3 months; C 30!^ 
for a months • Thry giun }oi; What is each nua'a 
ihare of the gain ? 

psoduds 



60x47 ^2407 CA's} 



flock xed IntQ 
his time* 



4$b the fdm of the pfodttftsr 



As 

Or 



• ^ .^ .* 7*40 5 »6 =: A'sl 
456 : so '• . C 1 -o : 10 = B's ^ gaitt. 



contradod by -ring 

by 30 go I. proof* 

s Four men A, B9 C» D, hold a pafture in comdioiat 
Ibr which they pay laoh A had 48 oxen 32 days ; B 24 
oxen 48 days ; C 3a oxen for 24 days $ and D had 2# 
Dxea for 30 days* What muft each pay ? 

g ft. " iDxen , 



"— -■ ' V 



( i89 ) 

oxen iap ,ptodaa»- 



t -* 



48 X 3* 1 f '53^ 1 

24 X 48 l«J >»?* I 

Sa X hT"! 7<^« ( 

» X 30 J L- ^<><> J 



the prodttft of each nan^a 
oxen xedbythcdapthqr 
were feeding. 



4056 fumof theprodods. 
!• L «• d. q. 

Or 169: 5::j"S« = 3+ » 7 3^ B's 

contra6led by di- ' 768 : 22 14 51 -7~^'' 
viding by 24 • I *^ 

120 ptt>Oft 

2. RULE* 

Wbeitnany palfnen arc concerned, divide the whole 
gain or lofs by the firH term or fliin of the ifrodufis, and 
the quotient nill be a ComnibnniultlpBer; by which muU 
tip'ying thcr feveral ^prod*6U| you'll hav« the feveral 
fliares. 

J, Six merchants trade after thli aantoef. 

A put* in 50I. for 6 months, aAd then puts in 6oli 
more for 4 months longer. 

B puts in 90I. for 8 moiuhs. 

C puts in i6oh for 5 ninths, and then takes out 6ol# 
' for 4 months morct 

D puts in 200I. for 7 months, and then puts in lod* 
more for 5 months* 

E puts in 309I. ftw ro:ihoht!»* ind-iool. more for t 
isonthst 



( ^90 }) - 

.' F pats in 400I. fcrs a»ntbs, «nd zool. for 4 months 
more, 9^4 then ^kes oui 400L for 5 ^oatbs awre. 

= ^^y gained tf36,4l. • what is the gaia of each mer- 

The feveral prodaa» of the ftoek . and tia»e wAl be as 
lollows. 

«0X4 = 24or*''* iooxs= 500}^^* 

^4oibrA, ipjoforD. 

* ■ ■ ■ 

f»K« = 7«> forB. joo X 10 = 3000 7 

*"— looxa = 3oo\*W 

iooxJ=4oo{»J«l 3200 for E. 

» 

t**" £• ^ 4^0X3 = 12001 

Uoofor<J; 000x42: 8ooCad4 

»ooX5 sc joooj 

For A. B. C. 1). B. ». 

540+ 720+ 1200 + 1900+3 206+3000=10550 the 

^0560)686,400^065 the marc of iL heingz conjmon ynalT 
produds : jt > 

,po( 46.8 f fB', tiesaS 

J 268.0 .„, 

3000J 1 195.0 J LP's 



J 200 • - f --« ^ s I ,*. * **t 

3206 { I ids'o j i E's' 



1900 



>5X>o65« 



•• .1. . ', 



i m ) 

4* Two mereliflnts traced together : ^ A pot into ftock 
400I. for 12 months, B put into flocka-certtin Aim which 
continued in trade 8 inonthi»» and they gained 300L of 
which B had 160L what wasB's ftock ? 

^^ ■ < 

TitStt 400 XI 2=4800 the produAof Af s ftock and 
lime> 300L—- ]6ol x=J4oL=:A'8 gain : Then 

As 140 : 4800 : : 160 : 548^«7i4=:B's fiock andtinf^ 
then 8)5485,7x4(685,714251 s=BVflocfc. 

5, Three pcrfons A, B, and C, entered into partner* 
ihip, their common deck being 3822]. A*$ money was in 
3 months, B's 5 months^ and P's 7 months ; they gained 
234K which was fo divided, as the half of A^b gain was 
equal to one third oiW* gain* and equal to ^of C's gain; 
what did each gain and put in P ^ - ^ . 

^nppofe A's gsun was $\, then B mnft have-^l. and C S* 
according to the conditions of the queftioiif then 4+€ 
4-8=:i8> and by the Rule of Three, fay* 

r 

As 18 : 234 
Or I : 13 




Having the whole flock and each man*s gain (or Ipfs) 
dnd timegiven^ each man^s ftock may be obtained by the- 
fallowing general rule. 

•i i; L E. 

Multiply csLch'man^s gkin (or lofc) by aH the others 
time, except his own, then fay, as the fum of theie pfo« 
du£ls : is to the whole ftock ;; fo Is each of thefe parti- 
cnlar prodnfls ; to each man's particular Hock, Now in 

the 



* I have nev«r as yet met with a true rule, in any Authort 
{^finding each man*s iiock, by having the whole fiock each 
"^^^'t gw (or if fs) and time givtin 4 iwtwithftanding it is {• 



( '92 ) 

the prcfent qacftion : 52x5x7=1820; likewife 78x3 
.k7=cii$3«^j tmi l04*<4X;5asi5(^.;.|bfai84o+i«3a 
.4-15^95019^ the fum (^ di^ -psQ^fkOfi. Now fey. 



'''9"''-[^^6o, I 



Or«509:i9ii::i .,, , ...» , a»9i* 



i6& 






' . *»2ah ai^of, 

Tbe above qiie^ioa \s X^ T^e with the 6ch in Hi l l^ 
-ifr^tJIf^fic^ page 284, bottbcre ^Icolated by a falfe rulcp 
by which he £id8 A's ilock=46Sl. B>s=ii7bl. and C'a 
s2iS4i. 

R J .6. A 



">-T > 'I H .15 



- - - % - • 

kifaUible a method jof proving ^1^ double rule of Fellowfhip i 
and for that reafon^.1, have here infeited my method of invef^ 
tigating the ruie, virhtch will be eadiy underftood by any one 
who hath a fmall iinattering of Algebra : and aliho* this ftep 
is a little out of the way, yet X ho^e ihP candid reader wiU 
pardon it* 

Pat a. = 52!. iszySl. c^=iiO|i.r=s3, «^=:5 19=97 

aiOQthsy szz$Szzl,.^spgk, and lpt^;r be put for A's llock t 
sow, as^n qaeltion 4thy r;v= the piod^^l of A's ftpck 
^d'iiaie ^ Srx 

thco as a: rx :t h :-^> the crodndt ^1 B*» 

a 

Aock^^id time, which -f-ed by B't -dmem.*, gives 

^/x rxc 

V7* 5; B's ilock : Ag;aina3 a: r;r:: r : — ^'ii the prGU 

na . ' ,^ a 

dud^ of C's ftpck. and time, whioh -r-ed bf -mi give$ 

— , 5=; CVftock : <h«fr;r + •>- +* -^ =: «; v*t;h eqni^ 



( «53 ) 

6. A, B, and C, company: A puts !ntd dock t386i. 
4<* 4ii§9d« for 3 months; B pau m 1247L i|s ii^\i^i* 
for 5 months iC putt in ii88i. 39. 8HoT~d.for7 months; 
and they gained 234I. ' Rcqoirea each perfon's ihare 
thereof ? Anfw. A*$ ihare is 52L B'6 78L and C's 104!: 
; 7* At B, and Cj company ^ A fuc in his- ihaie of the 
fiock for 5 months, and took one fifth of the gain; B, put 
in his for 8 months < C, advanced 400L for 7 months, 
«nd reqatred on the balance two thirds of the gain : what 
is the (lock of A, and B f Anfw. A> x68L i^nd Ji's 70!, 
8. t^our merchants trade after tUs manner* A pats in 
locI* for 8 months. B puts in 80L for 5 months, an4 
then puts in 4q|« more for 3 months longer* C pots in 
176L for 4 months, and then takes out 5oI< for 4 months 
more. D puts in 230!. for 6 mimths, and then takes 
out the whole. They gained 2i2l. los. what is the gaift 
of each merchant ?^ 

I. s«t d. 
Anfw. A*^ (hare is 40 19 8 

B^8 38 18 8f 

C's 61 17 8| 

D'a 70 13 ii|. 

$xvri. 



Mk 



tion reduced gives fc =: * " t which gives the 

fbllowing analogy. 

As onm+irM+crH is:: mm : to A's ftock : and in 
like manner* if x be put to reprefent B and C's flock 
feverally, by proceeding as above, we ihali hare 

i^ fcrm 

gt s:. zz B's ftock, and x zz ^ m - 

onm-i-irm+crH tf««+Ar«r+<^ 

gsC'sftock. That is. 



A»» MM 



ci. t . . . . 5 ^« • toB's flocks 



Which is th€ iamc ai the rule above given* ui wotd»4|^ 

fengtii. 



B 
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VB ARTE R. 

A R T E R I N G is the exchangin| of commoditiei^ 
lb as neither party is fuppofed to lalUiD any io& 

RULE. 



I*' Find the valae of that commodity whoie quantity 
IS given, ttien£Ad what quantity of the other commodity, 
at its propofed rate, will amount to the fame iponey, and 
fo much of the latter commodity^ maft be given for the 
former* 

**' 2. When oae eooiQiod^y is advanced above the ready 
moneys prices iiod the advanced price of the other in the 
fame proportion, thnt : by the Knls of Three, fay> as 
the ready money price of the one : is to its advanced 
price : : fo is that of the other : to its advanced price* ' 

. • 3. When the commodities to be exchanged are of un- 
equal value, the defe^jt is fnpplie4 by money, or fome. 
eomn^odity equivalent in value. 

EXAMPLE S« 

I. How ^ much cofiee at 5s* per lb. muft be given for 
36>!b. of tea at Ss. per Ibl Anfw 587}lb. 

Firft as ilb. : 8s* : : 3671b. : 2936 s. the value of the te^- 
Now there is no more to do but to' find how mncli coffse 
at 58. per lb» may be bought for 2936 s* Thus 

As 5s« : ilb^ : : 2936s. : S^j^lb, Ac Anfw. 

• • • 

a. How much fugar at 8d, per lb« may be bought for 
«2 cwt» of tobacco at'41, per cwt ? Anfw* s44olb; 

Flrft 12x4 =: 48 1. the value of the tobacco, =: a88# 

groats: then if 2 : ilb« : : 2880 ; 14401b. the Attfw«. 

• . ' ■■»•■. 

' 3« A aad B^baiter. thus : Ahath too yards of cloth |it 
ft«;8d» per yard ready money, but in barter he will 

h&9e 






V 



8s. pi^ jzv/jf. fiikath t>pp apK 14^. per fvN t^ady mo* 
ncyr it is rdqaired to ftiM how* iiiaiiy curt* of bops B tan^ 
give A for his cloth^ to make his gain in the barter e^aal 
to A*s, -«:''':"'■ 






Fifft 6s 8ds=2o groats, and 348.2:102 groats. 

Then as 20. : 8f. :; liavj|0,8;S. j^e advanced price of 
one cwt. of B'^ ho|^» Now proce^ as in the tv^o exan»- 
piies above. • • 

Thns ioox8==9o6s; the adraiiceed in^oe t^tkeMofhi 

• •iTien a$ ^fis. 1 1 c^ ;:'Sbb s* : 19 cwt« j— qr, the 
A nfw, required. 51- 



4. Two merchants A and B %ArWr with tsafli other 
Aus, A has 460 yards of broad eloih, worth ^s^iad^ per 
yard, but in barter he-wfU haye-Mi.p<Bryard* B ha* 
tobacc6 worth 2s« per lb. which he charges at ^s. 6dr 
How moch' tobacco tnuft A receif e for his doth ; and nkaf. 
does he gain or lofe by the bargain f 

In this quefltoD, firftfind what the cloth comes to at ihe 
advanced price ; th^n how mach'tobacco at its tdv^nt^ 
price, niay be bought for that money, andia^ly the-tme 
valueof both, > i ' -^ \ . 

I yd* : I IS. .- : 46a y« : 50609. the advanced value of the 
doth^t ch^n as ^f s« : lib. : : 5^605. : 20241b. of tQ b^^oo 
received. Next.i>ad t^e true valae of bath at. their ptj«ee 
coil. TkMh 

^7* *^6«« '* f6o7. : 4ei6£<«the vfifate<if the42^(HjK. 
and lib. : 2S.*:f2O2^4tb:404i}s-. ihe Vil«e<^ ttete^actow^ 

Difference zz i63] s» which A loll by the bar* 

5. A Mi|ls>B bai^ : Aiiu 140 h vi oz« of plate«. uAt 

4d« .per .t>z/«wbicmin truck he rates ^t ^s.2d jn ov^ffr 
and aHQMrs'A:4ifcaniH: on hir^parti. to h:m4uie /Mvnfib^f 
that in ready money. B has tea worth* ^. 6d. toe pbuod^ 
illdth he ra^sttC iisi sd/ wheeidw/ taMk t)ie .^a*» 



( «9* 1 

lailee, 'A received Wt 7 c; z^dr. iSlb. cf t<?»t what dfil 

' count did A allow B ; whicH of tkem liad the advantage^ 

and how madly in an article of trade tliii> circmiiflanced i 

Firll 140 Ibf II oz.=269i oz* 7s. 2d.=86d« 

tHen I oz. .: 36d. st 1691 ox. v 145426 d. = 605 hits. 

106, thev^kie of the plate at the advanced price | ma 
"fi^inth of '^icih is S6 1. • 1 1 s. 3^ d. the ready mon^ to be 

paid) which taken from 605 • i8s*.Iod» leaves JIp^I* 

7 s. 6$ d^=U465o| d, tQ b« l|ud out in tea at^ix s. zd, 
' ps 134 d. per lb* • . ' 

, Then as i34d. : i lb# * \ 1^4650^ d. 5 i c. 1 qr. 6-^ 1|^ 
from which take the quantity received, viz'. 7 c. 2 4r4 
18 lb. and t^ere remains 2 qr; 6-T-1b. which at 11 s.' %Ab 

. per Ibf amounts to,40 1. 65*^ .6|d» Uie difcoant» 

' :.'. J. S* d#' 

20 '0 



9 « 



B's gain at 20 d» perib. upon the tea be ) f 
delivered) viz* 7 c. 2 qr. xSlb. amount to ) *^ 

Ar's gain at lod. perczi^uf on hisplate de^ ) m 

* livered» viz* 240 lb. ^i oo^ amounu to . j 

t ... . ^ ^ •■ - • . ^ 

Th^dtftf^nce^fffadrgai&in'batttrlai^ t 0^0 

But A allows B difconnt to the amount of a 40 '0 6| 

'Therdbra B has the advantage bjr 4^ 7 4l 



<t »<-» \ 



6. How ranch tea at 9s* per lb* can I have in barter fqr 
4I cwt* of chocolate, at 4s. per lb ?' Anfw. 2 cwt. 

7. How many knives at 5s, 2d. per doz. muft be de« 
Gvertfd in ba;r^r for-jjcwt* 2 qr.. |61b. of fifeel, aC 37 §Gr 
4^. percwt«' to 

Anfw. 26— dcz« ' 

8. ; A sftd B baker thus : A has ^i\ auftrters of corn, 
1^ llir x<3 S4 per qaarter; for^Uch K would give 23^ cwt* 

ef 



* 91 • 

. i^. A ^Qsl E bteler : . A gianet to B ^ dos. of* penknives 
4tf fi* M. per doau for. whusb B gives, to A lo^LJii mo- 

..JM7 tad ^oolb. of loba^cco f^ba^n^i^ jc valiKd-Atpi^r lb f 
Au^'ytd^2$oiquy 

10. A and E barter: A hath aocwt; ofche^eatii»5[9« 
per fiwc* B hath 8 doz.. of haadkerchieifs at 37-^ !• per 
'^02. I defh-e to know who tti^ft receite the tltfimaee» 
. |Dd \^ov ip4ch } Aofw. B maft recdye of A S 1. a s. 

.XI. A-«o4B hpxtexi B hath chee^atjofi. pe^cwt* 
which is vendable but for a6 s. he woold have 0«# third 
ready money, Und gain to percent vKtiathhiindkerchieft 
. 'at4^« per piece ready money : how moft the handker- 
^^^ b^ .valued per piece, fto«(]oaliiliebaneri" 

Anfw» 5f f 8. 

;: jt* A haf tea at 6u per ft. wfaichbe bartert with 3 
at 7 8. 6 d. ^r Ib/atfd I1 wlUfasg to tofe 10 K percent^ ta 
' lift' r c tfj w ^i ^ iV ready money ; what js the jail price of 4 
ojrard of velvet d«Kvfr«dM I»»:t».t9^fq^^bicn«ii: 



V|. If $6 yards of cklA4ie«ivibn£ir $iMt. ofra^t 
jCt 2>4l* percwt. what is the cloth valued^t jper yard^ 
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St XVIH. LOS S^ anrf G A f N. 

BY this rule we are taught how to raife or fettle the 
price of any commodity, fo as to gain or lofe fa 
mMchper jaeat.or by:therwhole«taA4 i4 <^l^ee)ieq|^a|e 
i$Vi:wt%, A.gie«it-vasi«ty of Q}^Mi^^m^:^ biK%fC^ 



( i|8v) 

that the gains and lofles are always in proportioR as 'the 
given ^ua^titiesy and the contrai^,/ ThejreA»rc this rule il 
only direA proportion* 

£ X A M P Ir e s* 

!• Bought J cwt/j qr* ^ilb. 6f fogar, aiz U*i6sp pet. 
cwt. and ibid it agstim^f^r 8d« p<^r /0«W: how niich was 
gained or loft by th^, jvholf^.audi^w »n€farp€v<eiitr 



Firil 5 cwt. 3 or^»tlb.'t£6^*Mi.and 2I. i6s.rr%;8 J« 
then 1)2 lb. : 2,81. ;: 6651b. : 16^625 l.:ri6i. J2f« 6d* 
zz 3990 d. the prime coil I 

Again» I lb. : 8 d. : : 66$ lb. t I330 d. s: 22 1. 3 s. 4 d* 
fold for; therefore the= gain upon the wboM is 5!;' i6u 
lod. Next to £nd.the gitfa: per cent. iay# 

As 399od* : 53«od« :c looLii))!. 6i,dfd* tK^refofd 
the gain per looi. is^3i«'6s> 8d» . • • 

i. A Mancheiier chapfnan goiflg to a fair^ fold failii^ll) 
for I IS. 6cl. the end^ wneteia was gained ' 1 5 1. per cent. 
and feeing no other chapman had fo good, raifed them ai 
the latter end of the fair to 12 s«' t demand what he 
gained per cent, by this latter fi^-? A\i(^i lol. 

For 15!. -t-toc&=:i*i$L what icol. \s advanced to by 
the firil fale; then as 11,5 s* t 1151'. :: 12 s. : 120 1. the 
amount of 109 L by the latter hrlei than lkoI« minus 
lool^ zraol. the Atifwen ... - 

N. B. This qvtftion is the fame tmiibthe ^ghth fveflion in 
hj's and gain /» Hill's Arithmetic /i7f« 289, but therjt 
talculated by a falfi methodi for the anjnver there brought 
out ttjt^^icik 'oa^chis 4;348/» /lo IzTtlei and in Hie hattnef 
/et/h-di Jtuthirs la*ue run into tliejame error in queftions of 
thisjhrty bj^makingihe gai/t or lofs of lo^ I therfeund temt 
in the fating^ inftead of. itt ammuU (tn cafe ff gmn) or dt* 
frejffon (in cafe of loft J. . 

-3. A grocer bonght coftee at 7 ft. pet Ib< which, be!i)2 
damaged, he is wHUog' td fell oat fo td fOrtoft 8 1. pet 
."^^ cenu . 



( m ) 

cent/ lA wbatrt^e j^poojidfltuft ttbe&Ut Attfift* 
6$. jd. i»i2 q. 

For ioo-->8 srpt the depreffion of real* tKem fay^ 
Aj lOol : 92 1* : : 7 •• : 6,44 «• the Anfir* 

4* If 5 £wu of choooUte cod 252'1. at what rate per 
lb. mttft it be foldy that the gain u^n the whole may be 
iS 1. 1 3 s. 4 d ? Anfw. at ^9 s. 8 d* ]fer lb. 

J. If tea be b6cght fbr^d. per onrce^ and fold for 
$i d. what is the gai« jper ctlit f " AsSw^ 25 U 

6. If needles be bought For as* 6 d» a grofs* how many 
may be fold for 1 d. to gain 20 U per cent } Aafw* 4* 

7. A had 15 pipes of wthe which he parted with to B, 
at 41* 6s. 8 do per cent** pro4it« who Ibid them to Ct fbr 
38 U lis. 6 d. advantage ; C tttade them oirer to D for 
500 1* iC 8* 8 d» and cleired ther^y^ . 6^ 1. per cent* ' 
what did jthis wine coft A per gallon ? ' Anfw. 4 s. 4| d« 

«• If when I fell cloth at 8| s. per yard, 1 lofe j fir 
€tnt* what do t gain or lofe. per cent, wlien I fell it for 9s* 
^r yard ? Anfw. us. 9^7 d* gain. 

9* Paid 69 1. for x ^ton of fieeU whi^^ is rataUed at 6d« 
per lb., what is the profit or lofs by the.f/iie of 14 tons ? 
Anfw. 182 1. I0IS4 

• * 

10. Having fold 12 lb. 6f tea for 5K 14 s> and thereby 
gained 8 1. per cent, what was the prime coftof a lb? 
A|ifw> 8s» 9dk 2^ q. 



% XIX. ALLIGATION. 

A LIGATION teaches how to mix feveral forts 
of fimpleaor ingredientstogethery fo that the coni* 
pofitioD may be of a middle quality^ Alligation is com-* 
m^nly diftingifhed into two pfincipal cafes^ called Migm* 
tyii m9^4d and Mgation aUirnaii^ 



(t «»• ) 



..u&AiK-i.AL'LKiiA.rion MEDIA ft. 

Jff/r^tiM -MtJfat Mdlfcr how" to itA the tt»eila raf^of 
a 'mixtdlv or leompoand* wlien tke ^aitieulftr quantitiei^r 
are mixt^ and their leveral ratc» are given, 

. NoteN Th|^ bjr tl« rs^t^ are meant the imipberf whfeh ie* 
teri^inff or 4e$ne.thiq |>f;opoitioyi of the qualitief ofthefiiafttet^ 
and cpmppuY)il ; fticli "aS th^^vcn MJcfc$ of their ial^^ers, or 
ntimb^re expr^mng fhHr de'greeli of nnenefs; or any other nUtfi* ' 

bewf <?]q?e^qWiJl tt.thm.^ .^^ eH^-q^tt^^JlaiF^^ .be 

ox firtfe or noyarae wifli rcmcSl'to the idft, its rafe i* fuppofecl 
t6 be 6 ; as water tai^t #itn \^ihe| or alloy with gold or^ifer. 

. Multiply each qaantif^ by ibrate ; then.«dmde the fom 
tf the |Mrod«£U«.bythe fimbfaheqaaotiaaSi (arthtwhele 
compofiiacMi)j0Mil>t)|eqitoie wfll>beidM|tttsof tfatiprfaaftnll 

(or compound) required* 

f • If af bttfliils of l7h«at at $t» 6d. ptf b^flieUiie nix'd 
with ^Oibufliielt of jye at js. 6<Ua bnihct; At,wha(pnc« 
per biiihei tmA the mixture be fold i 

ao X 66 =1320 the talae of Ae whiH 

5^! , . 5^)^58«(suW.ii!:48. 3d. i.4qr. OafWflil 
fate, or va Vie per buibel of the miflegta . 

Tbipwcofih, made> by findinr^the value of the whola 
'mixtotc^at the toean price ; which maid be equal to the to. 
tal vahie ofWii feveral ingredients* • 

r5'-5r^if«?AS4*^d,^#».,s=.a58odr'ai|al«ttW -j 

a. A vrntner wbuR feJi 40 gallons of aatliifa, dt ftn 
Jhe gallon ; ij^ith 25 gallons ot fijcrry at 5$. 6d. 16 aal- 
**bijs^of rsna^ at 75. and h| bailons of white wineat au 
W. how muft the iftixturc be ford ? * 

''^T' ^'■/"-'' ' ' ■ Anfw. 6$. 7d, aX^ q. , 



( »ti )) 



'^ 3 * Jl ikHA^ MixM ^VqiustciiLor li%h dHed tid\ 
it »S9* a garter* wi4ir3oi}ittrtti» of ty|t)tvii!nii^|t, at Ms. 
tiKl 46 qoarten of pale malt at 50V Wliatii di^ vdlae 
of 1 quarter of tiiu amt«Fr? Aofw. aS|Ss* 

* 4* A ttixfure bein^ nurfe <j( 20 gaHoai of ale at lod, 
m gmofit iS at 9d. 14 at 6|(L to at 5^* and ji ^ 4d« 
W]|At will it be #brth per galloii f '^ A^tw.yi.if^ ^. 

r, Haviii£ atiflfefl together ipds;. ofljoTd bf azcais] 
ram (nef 30]^ oz. of ao carra^b fine, a& 16 qz» pf iS| 
earra^ fine; I demand the fineaeii of tiie compofi* 
fiojil Anfw. i9fff .)^i^ Inia. 

6* Siippofe I mix 4HK of filrei of 19 cm. fine, with 
6ib* $ oi. of S os^ 'fiae* aad lalk A osv of aUof !• of what' 
iMMwfrii'dMcampoitioal Aate 7.f90B.:€M^ .> » 

Cata IL ALUGATtlON Ai;TBilNATB. 

Alkifiku Jtmmu ttutm how to find itho parficnlar 
foai^xties ooooeaDod ia any mixtnrc* when die pardcsbr 
rates of each fort* and alfe the meaft rate» ave gueo. itf» 
ligati9m abermatf is the mwr^ of m(ftimii9tium0^f^^tak4 
maybepravadb/iU; ,. ,,. .. ^ 



^TR EP AR'ATIi^ir/ 






Set down the leYeral taieft in order 
from the createjL'to the Icaft, as the 
letters tf , % €9 di and the mean rate _ 

Xai) tothekfti&ittdocorder. \ .V-^^ 



mi 



Cpniie£l'or 8f»k every two raie&fo|^d^'6y'to Wched 
Bae or brace, fo as one rate ttay be greater and anojher 
Mrthairthemean,titfaUbecottpled. ' '* , . 

Where esrr, that one rate may be coupled witkfarecal 
others one by one, as oft as yon plea£e. 

Take the difierence between each rate and the mcw^ 
sarsi and pia^e it down ii/r#nr«r^, (hat b, againft all iii> 



y^ Mom. Po iki^ mth ttt th« rM^ ;f #94 ^e <lif« 

bappea to iUad a£aiii&iaaerrM^4«44 ibqo&iU) (Ofietber* 

1. It U L E. 

I 

When no quantity ii giyeh of acny 'of the(b foits» the 
Bombars (or <liff^se«6ts} lUuding agidnil ch< fevcral f A«etj 
ai«tlieji|flMl|de»fcmtred* k • >« 



i X A.M'^ L i' s. 



r 



V' 



!• A' vfaitncr would mix ' canary at sr. pd a qtfaiti 
with ihcny at is* 6d« per quart, 10 IcJIibcwhokstti* 
3^' fi^^: 9f>4rt«, How^ttch of each ii^uit he uke ? 



SJ. 



> t 



33 7 9 qiifiti 6f feanaty !> ^ ^ 

...*,r,»7- ,v=| .'. ^ .^. .. ,^ ^. i ; the AnfMTtr, 



WtttV tiiay %e (Proved by alHgJitfoili medkis Tbiii^ 
9 qrtt* canary at 33d* amoontt to ^^d4 
6 .iberry a( iid« .amounti to io9d« 

• r- vi^j total quantity* ^ptil amount, ioc d^ ^ ' c . . 
Vbeii 4o|-^lS:s:a7d. tb r inean ratc^ v . 

, -. I^ojt;* The .qoeflioxvs of this c^fe are called indetecminattf 
bccau^ eacb admi^ of Various* anfweis : from an Alget^aic 
procefs it appears that they will have in^finite rarietirs of ^cf^ 
iwers J nay, ' if ihe expreflion uary be aUowed, ^t tlfey v»il ' 
admit- ofinfiiiitc Ts^etiet of infimtp Tarieti^-^oC apiipera t In 
th« <|ueftion above, altbo^ 9 and 6 do ][f^l!iy. HP1<ff';^tlu| 
conditions, yet any two numbers that bear the fiuAe proportiap 

fod^i«bcr«i^io/(,;will^lNTt^^^i<^'i^ 7b«<ff .7 

Us • «»j t . 



( «ta3 J 



Here 3 i»d t^-of n«a4 d, or if and 4ot ove an^nbe ri 
tKa( w«li His^tHity W#er tfae- 09MMciD«p#i ilii^^iioii 
(^4 theft ibuAi^bj ili#'r«k)3^MKl64 .;'^ i *'• "M>i^. -. 

2« Ho«^much IWrr^at 98 yl. c^try at as. pd. and 
^wliite port at is. ti. per quarts mad a Tintner mix toge^ 
tkcr to be ibid for 181L. per quart i- - 



'4 



l8d, 



Dl 



4 qrts* Hilary *!*' * 

Here the dilFercnce between 18 and 14 is 4., which I fet 
Ugaioil 3 j, and alfo agaitiH ay* The difoeAit hetweea 
18 and 27 is 9, w^ich 1 place againft 14. 

The difPerence between 18 and 33 is !$» which I' atfo 
fet againd 14. Then 9 added to 15 it 24* $0 the ci£Fe- 
reaccsy to work by, will be. 4* 4, 24* . ' 

3« How mach m^laga, at zs. iid. per qdart, ciiafaf^at 
2s. 6d» Aeiry at is. 8d« aotl white pot^,. si *^tft. 2d. will 
^apcfe amixwOfc tO: be ibid foi ^« 8d. jicf qaut I :* 



» <* ii 




4»«- V«^rF» 



2 • 12 • 18 I jiqrtsnialagal 



• 4. Ho^ir'mucii idUagi,^ at';i. ild. ftt-qbijit, tiftnanr 
jt la^ 6d« fherry at.>5« 1 '^. and white port at is. 2d nfuft 
ht wi^i^d, to be fold i^t tJbc ir4ean rate of 2b<t per q^art I 

'AnfWtf laaltgft* 6aiNir|rr» ihcriy* ^ ^rt8».f$^> and 29 

«rt«.*irf*1^i pe¥tl/*^ '^ ''*J-«^ .-' ■• jV'"i ^tclt'... -.. 

5. Snppeft if b^^n^itiire* «>^ makritwixtiire.iorfot 
fcrts of wine, vi?, roalaga at 2s« ltd canary at as. 6^8 
j^allicia at 2s. flier ry at is.S*. Acniih at is. 6d« and 
white port at «i^»d. per qaart, how moch^ o^a^ »oft 
be ^M. tha^ the coroyofitio^ msy Herald Jor b. iid* 



h wkiu port i» quMv, .^SfJ^f^ffms ^mg^^ 
qfuauuetft vMnott^aiilwefiiBay p« opcamcd^ oi by Iw 



r 



' - k la L t' 



.A L ^ I G ^ TJ Q N. ? A R 1 1 A-L 

Is to tte«ivett'9iitifi^ tt ' ..i' 

So are the le veral o,ther differences • ^i.r. :-. i 

To Che itijpedive quanufictfeqwed. 

!• A Amifff wopM iiiiic.t5 bofli^s of wAm#. at criwitlt 

iprrHic iu4mrliy at as. 9(1* and «a// af is» i8d* to oe ibid 

an 1$. 10^. p^ biiibfl* Hovt Jkioch rye^ barley, and oats 

moft betake I .,4 . m 

B . . * 

^i..!t:->„rji»beat<6.\t.lU'b):.i' i ; /• .. - 

^ !i ^ J»ydi / '16^^% hibl!Tb«.4if«ii;ncet , (oofid bjr. 
*fw '- 1^ ^iilirjc]r4 35 4t^'^ f '*• ^'* *"»**• 
Loats 11/1 zt\ . 

N^te* Tbefe diiJBreaccs are not the v^ quantittet that 
t^e limits ,9f the ^Uffti9il rpquu'e. but^corftfponding pro^r* 
t^i^ak to.^ tLm I trpm-vvhicli the qtiiiittUic$ tneihfelvet miy 'bf 
Ipuflia Caccordiiir to (he ah6Vt rMi as fblbffws* ^ ? 

As u : 15 :: r t : s| biiih^U ^pyc:J (^ beia»i^ 
Cootr 4: S**y^*''i barley > with 'sbalh* 

( 26 s ' }9 f ' oats 3 ris of wheat*' 

Tbuiifs^iei^roVedby'aliiga^medUL ' '. 

^ a» A ^obacQQfifl ]vpWc| m^ three ibrbWjtdBh^d^'ti^ 
Jiod* ariid* and at lod. per )b, wub lib* & Ud- per IB? 



V«5 ^ ' 





.>A 1 T ^. iv q . VI O IT A 01 j^a A ,. 
Now the dilFerences gained by the firft mcinod, nz. 4id» 

kf ailigtttoott, iiil|s &i»e M.t>c tt«^l^CH]rgiirf9 ui t!ieqjie|r 

tioD ; but the differences gaih'dby the fccond pvc^Wl^il* 
rcqaire tbe rule of proportion ^ ,t«9k«.)Q»^U«<; ti4S^ 

A5 4- « :rC^- >*^-7 P^7 T^?? ^ 

' ' And^tAegltcri^ttaniif^ tSib>at24d» 

-•: '•^'<.'' '\-'.^ • ♦ f51»tttat^tMUirit|4a)7«o(i8J 
»ieaii latCi ^ ^ ^^*- ^^^ ^^ * ** 

a 

3. HOUK mncb filver bulliof ^f ia .»tfciMl«dJaiiortflr 
tfi? (^'iviWmtlmk'&Adtci diMHD wiAtfWb. th« 
is 6 dwts. finey ft) tliat thfe^whWmiJttu*^ n^^ 9 <»«** 
inef Aafw, iSlboftach. 



Anhv. 20 c z. of 22 carraas finc„alfo 20 oau ol i^ ear^fta 

ALLIG ATION. TOTAJ^ - 
lip te3^^ eTve^ ; ad<l «ip 4 *<^ «'^i*«<i^ **^<*f5\ 



* 



IL- 

k 



♦( jto^ I 



■ •» 



A^thMlra^ibf the differences r v ^ t / * 1 

t J Iatothp|Gipir)iuantity givenir ' ^ ^ '] ^ 

r ; So is cver^ particular difi^reofer : v ; 

? Toitsjxipc^^i^c qtisnticy* | j .^ ,• 

4 ' E X. A M P Lf, E. S., i I 

I* 'A golafnitth would mix gold of 24 carra^s^ wirlb 
feme q^§^ WU^, tome of zz csirr^eii^^ fowne other 
of .21 carracU Hnej^and with a due quaatlcy of' alloy ; /!> 
^4 200 ^%* toigtit kar 20 carr^dU &n« : liow ^ Jch of 
eadb fort inifll )ie take j!, - ^ ? * ^ -^ ' * 1^ i 

Tere tke«ni^at rale mnft be fdbtii^ed from tlie i^veral 
^vjen ilite4y« aad che feircral di^eiicos.p^w^agaihii o : 
JeM dfiDiii iUe\miis^ rsnc, 10 be^ljc^d^agaioiltitk^ j^veral 
' given rates; as below** 
H 

20 Here allct)( is^ 
20 Reckoned ocau 
20 tads* . 
20 

. The fom etikis^^diSkrtiM , ^ 5^ ^ . 

\Thta . ,- ..X . • . ' . ,, 

or *'9^.ao. ;:,4iqti^jQZf of alfov/ 

i;.fe Aj^cfiiierha*fi«i«5g#itot61^r<;t^j%c|^^ 
y^?^'Oitiif,,,^Af:J^ri^k and lia^ o^n^^^ii^i o^l^dii^h iii^. 
ifp«^d^>i|ifo 5P«lb.: wetghtft) i^as «» •ild^« MjSLQS, n^4 
1^9)aikto£carikiorifDu&bi,t^eli. ;.- T:v;»*t «^. ; 

'in the folation of this quellioa, t fliaU iet Sown fouB ' 
ways of obtaining the differences between the meaa rate 
and the fevferal fimple rates, hot fl^:;&leave the linkiog of 

ctfic Ai. y^ * '^* ''■' ' "• ' i. '■ ■ '.' .-•».",'> ' '#•; 
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Third way. 
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The operatipn ty (1^ U& way, ft tfaiot 

{" J- : 58.^5 ^. of 4 Qs^ £nc. s 
c: 64tf of 5, 6, aad B 02|. i5|ie* 

S C H O L^i iP H.^^' • - 
' AMioiieli tiie fiv<rrdS»a)^ of cqmtMrflitg iiM comCq* 
^ratety as before dirededy affoj^d ib many difiefent foL 
htioas to t&o ijoeftiotti yetthe^- d«)iioi Jgk^'iU the '^ 
iwen chf queftipn is capable of. To remedy which, and 
toroake tne method fiBoregeikti^^ yott'mayre^^ A* 
Hvo $hcta«te.(ot eoneff^mdibg ).di£eiie&cesta» ofco^ as^y^ 
f^HI^ fltodC'tMs Met ibr aay w^^mtto, itai 'thh^^wiXt' 
five a great ?arwty of '4Mltioiii^ 'fr0B»/ ndtttM^tto^iJiiMP 
aad mcft Cbitabte may be fekd^ Or 
tEe ibll^l&g rule- ^ 



proceed^. 



•« j« ■•«. 



4* RULE, Univerially* 

HaTiap coimled tberaie» «i befe^ iltt€l04i hMU^fi 
Wjr coaf le of the di&reACcsi take any equimaltiplea 

Iheteof ^ 



( ao8 > 



tk«r0df; thatist molefplytltem bath-by.any aamberyoa 
iHfiW I 4o :the^ like ibraUv «o<her-€OU{»k^ &c* By tHi* 
il^2iiisiyoaMlhiir&»Aeiy i'e4'i<>f€tiftereftcds co work ^ith«^^ 
d'y^ A gto&at wolild i]^ix>^f<e fcrti bffagar/ At 6ck '9d# 
and 1 2 J. per lb> C<) have a qttanf^t^0fi$a?)6« t^'be-Md »( 
84. per lb. HqW much dtiach fort mu^ he takef f 

CommoD way 

8 
^6 



COtuutOD way 



^ Here the couple of aifterences igainft 'l 2' an<f'6 being 
a and i^, X them botl» by 3, j 404 they become 6 dnd li^ 
ilg^'n tCe couple of di^rences agalnft 9 and 6 being z 
and 1 9 X them bqch by 4 and cbey become 8 and 4, 
Then'^yotfU! k^ve 6, i9; and^id For a sevr fet of di&fenc«^^ 

wJM>f(^ fbiii i# 50* •-<•:' ; .- :Ly:< ;i .: : < 

.:i -T ^i^ 6'"f t«l!(.'ati»cli -v"- -- 

/l6 : 26 J ai6cU^ • / 



>. 



r. ^j 



>r» 



I > 



^^e proof so ' 

4. A wboJefalc ^rew^r having four forts qf ale« at lad* 

29d«fii3^ aii(l4d«;Pfr g^IlpOkiJi^fir^s jd have a niixiaieof 

*o«b^aJtoi»,ma4e 9Witjcf ^hem,. fo as,ibat itmaybefol^. 

fx)r yd^SiP^r gaiUon » ; h^w /^uch of. e^if h fon ^ojl he 

iJj'X 3 zz 9L' A»cw fcl otf.dif* 



uii tji yd 



mn t.> ^-w*- 




; ^ . 'C 



.* M 



Sum of the new differences ^z 



> .» f 



> ; 



A^' 
% 



' ' • * f^: »a f «t'»t4» ? '' "• 

52 } aoo^:^4 9 «^98 |>«t«od,«iid^lf9 at4di-« » - 



' 9* A GQldTmieh would niikea j^afs conl^iatiigVti m« 
a&4 hiring i3 camfts ^ne, o£ t^e foUawi«g .|»r|a.of 
fold, vtz» chat of 13^ aai .anrf at cafTaS».fi^ ^axKl of 
alloy, of eacb a faMscnit qiiaiidty .* kotv sutcb of eack 
f4rt»iift he makettlcof^: 

An^wr ail^ «u of :«adi fon of gold^ and li^^r o^ 
•I alloy* 



iln ■■■ ^ 



$ XX. E X C H A. N G t» 



■♦••• • • 



EX C H A NC£.prof»erIy coafiib in ^vin^ monict 
in one //iicf to receive the value at a certain price 
Agreed on in another^ and is much like the bartering of 
codmoditiet. 

< , TJMwe ju».ive tHingt to be dnfifi^ before, nti nc^i^ t^ 
the praaiee cf Exchaage ; and thefeare^ li. ,^}io rnal 
Skoney of every tmmtry. ^ T)ie imaginary n^oney of iu 
jd. The>«r of t'ckmi^. . 4Ut« Tbe r9»q6 9)r CnirffttraapV 
€f eachasge. w[A ixh. TJai^ agtt* ^ . - '^ > 

>fl. The real money of any wmvyt b \ jgnantity of 
feme metal .coined by the authority of that ftate and cor^. 
jrent at a certain rate; a$ a gwfua, a crtvinis a JbiUk^p. 
&c. mBi^lnHd. ad. The imaginary amncy it a lfcuntoT 
•xi/'iM which &ai no naSj/f^is or r^/ivto anr«(fcr it ;' aa A 
/aaaur, aiwri, an^^^^Z, a/mrj|pr, -&c. in JSv^AW* ^ ^ 

* • « 

id* The par of eicha&ffe it, when any two twu of 
dimcrent coantriet do tibrttaift A^^&uJk fonnlUy of mhw 
goMorfilver, aidiou^of a ^i£ei^nt wei^ht•^ Hence 
k hat been liMi«d>that fm tOt or#rfnc|i«|POWA it^^ to the 
EngliA crown, at 9 toh^i and dimfpiff |iwi/ar of tlio 
French crown it 4&« 6d.*ttt-Aerling# 






4th. The courie of exchan^ does not always mn at 
/4r. but often rifet aWne and fettles Mow it, accordin|r 
to tbe pioaJKy or. tcaeosty ^of > pctoey ^or • biil% 
andthepie{cnirateat;if(y,timaf( it. called the ^4»^ of 



5th. Theageo is, tke^Mference 6f ite rattle of Cdr- 
itftttmmej^ nndiank gMtt^": for the bank money ia fo* 
retgif places is finer than the current money in thenu 

Note. ' It is by com|isrmetlie'bftfi1t'ta«hey with fterling 
that the par 1.4 alcert^ined. Alio the exchange is always/ 
fuppofed to be made in bank money ; and if there, is a nceeility 
for taking; cudiencjf in caii ofa^^eft^ oil the bank to an* 
fwer the btlls, the more current money mnji te received^ an4 
that in ppop^rtmn to the ageo» > 

// will woi heconjtfiefii niith nif httnied Innfity^ to trmt 
•f tbi exchaufts of every, eomntrj^ for that would mak$ #. 
^lum$ tfit/3ft neithir is it any tvifi mceffary : IJhaHttmn* , 
/^tfmjitu myffif totbi exchamgu made hetnveem Engl^md 
^tmfi^bfMe/i6uittrii9itf:9^min^f$m'£unpi9 Ibtekmjr^^^f 
mxciakgt of aiy comntryieing gt^vui^ ihejMjtiom afftrtmm^t^ 
ijlgtberefi^ mt^ l^/oive^ fy tJk^ RuIq rfTliTtt^ #r :Ffii4lice f 
^dfintt fbijt ruht ba'ut ahtady ieei/ifj/uiiMljf tntOtd off 
I nkimk it umnecffarytoexfre/s any Sper^ti^ms at large ; M 
ae^ Hy/btf^rtf^Jrofartimf iy tkt ftmUngiyof^h^ fu^onrem 
^achiajktandjuhjnnihee^fwir* - « 

I. With F Jt J N C B^ ' 

In France aecbttpts are kept in iivwki Ibb^rand.deilfi 
crs t but they exchange widi other kingdoms, &c. upoi' 
Ae cvown <dr ecv) of 60 fols* or ). livrts tonrnois. 



• « « • 



Note I. The lirrcs are imaginary monejr, but the crowns^ 

fi>h9 dkmiers are real 1 and the term toumois is only a note of 

itiitNia^ «f ^t French swmtoi ^ fterliiigl fis of 1 tife 

Bngiiih. \ 

. »..lnth^Freneh,excfaa|ige'Ui^u mvft fUH^iginih between 

•xsbange ipo^ev an4 book im^; ^The e^Khange mcmsy is 

called" moiiey 8*or» and is tiepitfled in crownsj^ Ibis, and 

deniers d^or, and tbefe are (bmed iip like I. s. d. j for la 

deniers makd a Ibl «f Uie crowot and so fols of the crownj 

moke a crown* 



A 



The book money is called tottrnms;'a])t!^s*ilmfeMidf iii^ 
litres. folS| MiddemMixMnitoisi and thele ark Aimed iif 
•'f •'. »' like 



lols 6( the livae makealtjrre* «So tUat.c^Q^j^% ^Is,.^UMi fW. 
nic^s d*or (or exchange raooey) ^raultipJiea.by , jj i^hrio^gh gut» 
give livres, fob »nd denies, tiiinoi8,or*t>ook money* On the 
oon rray , book luoaey div idod . by, thite J^oiiigtioiitt . gi v^ . ex ^ 
change money. 

I. Ho<v tfiatiy Uvres 5fc. wi!l:34j!,6r7d'* ft4JrllAg;'> 
aimount to, exchange at 21 j; d, per. tcu ? . • .\ ' 
As 3!| : I ecu : : 315 1 Oi. yd* : sdioecas f fols J dca* 
tPor, near* Whkh xd by 3> gives 7S31 lir* |5« 9 deiu 
tdurnois, ' 

. r* To how much iler15irg will 783 r Hvrcj, i fol ^ dem* 
tmoontTo att3ffd«{>i^^cti? '^ * 

As jf^hv^ rjifd^ : : ^tji'iivres f fol^den I 345?. 69. 
7d^ ftei4ing. t^ Anfi^er. ^ 

v)^, Ho^rmnchHleHitt^nsuilbe paidfii L^fiidon, td re« 
eeive in 'Paris 14875 livres totrrnois, at %} livres per 
poo nd llei ling? 

As 23I1V. t il. : t 1487^ lii^. 164661. i4«.9-|Td« 

4. London. remits ta Pam.646U i4«* ^fr^^ whtt 
!s the value in French livres^ at 23 livres per pound 
lUrlifig f ■ * .' . 

» ^ , , ' , ... 

As il. : 1*3 Ifn t: ^4il. I4t«^ 9f 7^'^: H^7$ ^' ^A%tw^ 

' ' t- Rcfet«S to Pitrh i6ftl/ i«?.' fterf'iiit it 'iktfd i)cr 
ctrtWhi fibi^ maiy diowftix i<>U> an,d't!caS;r6aW8oes'ift 
C6iiie to / ^ 

r- .. %^ w :. 4hrwcr.t$97cn ijifols.io}^,dcn, 

6. How imch fterliDg for 2064 crowns d*or, ex* 
* ri;}' »f8 How ' 



ecu J . Af^wn 2589 ectts. 19 (ols 4I dea. 

8« MarfeiUes remits to London 47329 livres, tofols* 
6d» exchange at 27 liv. ids, per pound fteriing ; what 
fterling money will the faid remittance amount jto i 
Aniw* 1721I. IS. 5|d. 

; .2. mti, s. p J r K. 

■- iln Spattt tkey keeptlich'sccont^tYinpiaflres^ritilsy aii4 
maravedies; recfeoithig 34 maravedier to a rial, and t 
rials to ft piaftre, pt/ot or piece of isgi^it old money, i^ 
whiclvtifi^ eicdsangei vtfikofe par is 46. 6dL .The piaflMr 
is iaiaginary, bat tberials and. maravedies are real* Lon* 
don exchanges with Spain in pelbs (or piece of eight) 
old money, of 8 rials, or 272 maravedies ^ and in nevir 
money, of 10 rials* 

EXAMPLES. 

i« If London draws or remits on Spain $$>5l. 58* 5d. at 
43 Jd. iberling per pefo, how much muft bc.paid»orre» 
ccived there r ' 

d. pefo I. ft. d. pefos marav. 
AS43I : i^: 555 5 5 : 30^6 r6 the AnfW. 

2* CadfK remits to London 70-5 pefos, J rials, 10 mt* 
rav. at52{d. per pefo $ >^faat will this remittance afiaount 
to in London ? 

pefo d, ' pefos r* m, U s» if. 
As I : 52 J c: 7075 3 10 : 1540 7 61 the Anfir. 

3* How many piaHres, &c. (hall I receive at fiilboa for 
61 aU 10s. 4d* flerling exchange at 52|d. fterfing per 
piallie I Anfw* 2780 piaflr^s, i rial, ^sill ^^^^v* 

4. . A merchant at Cadiz femit^ to London '2547 f efes^ 
it $6d. fierling each ; how much iUrling is |he Aim i 
Anfw* 5J4lt 6&* 

* T How 



( «3 ) 

' 5^. lfo# ittiiiiy pltiect ef €%&!» &e^ will ijoo K '«iAn«Dt 
to at 57|d.^ fieri, per pieceioTeiglit } AiiiW; 104)4 pe« 

<■■■; 3. mtb I r A t n 

At LegVorn and Genoa they keep their accocipts i a 
livresy ibis, and deniert, as rn France, hot they exchange 
by the piafire or dollar* as in Spain, which at Genoa is 
accounted 5 livrei, and at Leghorn 6. Alfo at Vtmeu 
acconlits are kept by feme in the fame manner*, ind by 
•dierf in docati and gro6. Alfe at Floienoe by dnca* 
looof* K docatoon is equal to 4s. 4d. at par* 

K9i$9 6 Ibldi =: l gfoCi, and 24 gnifs ::= 1 ducat. 

B X A M P L £ S. 

1* Suppofe there be owing to me by a correfpondent 
at Genoa 3675 Imes, 15 iols, to deniers ; how much 
ilerling does it amount to, exchaifge at 5od. fierling per 
piaftre dollar or piece of e^ht I 

Firft 3675 liv. 15 fol8« 10 ddi, «$• 5 =: 735 doUarsj 
J {bis, 2 den« 

^ doh d* doL fi>L den* t« s. d. 

As I : 50 :: 735 3 2 : 153 3 m the An(W. 

2* A merchant remitted 153^ 3s. i^fd^.^erlin^ to 
Genoa I how many dollart muft he receive therr^ the ex* 
change being 5od ilerling per dollar I 

Firft 153I. 3s. iJ4d. =: 36757*Jd, and 36757x12+11 
2:441095 twelfHis of pence ; 

Alfo 50 X 12 :=6oo twelfths of pence ; then 

doL dol* fo/s. den. 

As ($00: I ::44i<^5-7S5 5 * iheAufw* 

3*^. Genoa draws upon London fer 8504 Hv, 17 fbis 
1 den : how much flerling will &tisfy the draughty eat* 
chatigeat53|d.AerL per dollar) ^ 

Anfw. 37M. 5s. g6. i«-q, 

}} ' 
5* How 



( 31^4 ) 

4* Honr many Hvres, M. moft beretieiiredtat L<^1iora 
for 705I. t6s. 4d. (tcrling, exchange ac 5 i|d. fterling per 
piaftre^ ^ SS 

Anfvir. 19735 Kv* 9 ^<^^« * "^ <^®n« * 

5 A merchant fold goods to Florence, for 250 duca* 
toons, at 54d. fieri, eacb ; what is the value 'in poiindf 
ftcrling? Aofw. 56!. 55. 

' At Venice fome keep th,clr accompts in docats of the; 
Jbank, and others in ducats curfant, but the Xepablic 
keeps them in dacati grofs. The ducat of the' bank 
(v^hich IS imaginary) is worth «4 grofs; and 100 dncats 
banco are worth 120 ducats current; fo th,^t 5 ducats 
banco are eqaal to 6 ducats current i and the ageo ^on* 
ftantly 20 per cent. 

T0 reduce hank money into curnaU i 

R U L £• 

Divide the givea fum by 5, the quote ii tl^e ageo 
which added to the bank money gives the current* 

EXAMPLE. 

Reduce 13650 ducats baneointo turrent* 
\3650-e^=:273o ageo, and 13650 +2730=ru638adttcafll^ 
current. 

T§ reduce eurrent menef into ba»kmo9^* 
RULE. 

Divide the current money by 6 and the qoote will be 
the ageo, which fubtrad from the current money, and 
Ac remainder will be the baink money. . } ^. 

B X A M P L lE. . . 

Reduce 16380 ducats current into docats )>mcor 
i638o^=:*730 ageoi and 163*0— 2730s 13650 diica*^ 
bwco. T a . £X AM* 



t -IS ) 
- £ X A M P L £ S. 

^ !• London remits to Venice 764I. ilerl. the exchange 
j;z(L fterl* per dncai banoc^ iM)w mw ducats banco wiU 
this remittance come to ? Firit 764I. zziSi$6od^ 

di dac* d. dacats grofa 
As 53 : I :: ]S|36o : 3526 3f£d.banco>and425t 
dttc. 9 Jj; grofs corrent. 

;2« Suppofe my correfpondent at Venice owes me 3526 
^°^* 3/T &^^* banco, the exchange at 5 ad* fieri, per 
dncaty what flerling money will this lemittance produce 
-lit London ? 

due. d« dncats grofs L * 
A$ 1 t 5* :: 35*6 3h. • 7^4v4e>'W« . 

^. How many Venice dacats at ,4s. 5d. Herl. each^ for 
iol. 14s. yd. flerling? Anfw* 275. 

4. How many pounds flerling, for 27$ Venice dacats* 
at 4s« 5d* &tgU perdncat i Anfw. 6ol« 14s. 7d« 

4. mth PORTUGJL. 

1 ■ k ^' : . . . 

The Portugefe keep their books and accompts in mil* 
Tees, yvhich are real* fepara ting the thoiifantisfttMiir^he 
•inferior fams called rees : therefor^ 1 000 Tct% cz^ x milic^ 
whofe/«r is about 6s« 8^* or 61. pd. flerling/ 

EXAMPLE S. 

► » - • . 

.^ , t^ ^(^}x9S^<naa»y milrees; .wil^ i{^ 15s. emoupv^s^- 

ichange^ £$• 8fL£i^iBiIx:ee? ; .. ,/« 

As 5s« 8d. : 1 mil* : : 1 j^pl. 1 5Sk 1 7^ ibilrees* . > 

a. To bow tiucK Herlicg will 705 tnibees amount, 
Cxchang»ai|Si'84.'p«rJatk«e? * 

lAiri^iliCiS^ M,::fQjjna, :i^s^U 15^$. ftcrfiog.. 



!• Liibott retetts to LoMfon 4617 mQr«^ 2tS reea, ex* 
change at 6fid. flerling per milree t what muH be le^ 

ctiiredatlonOoii? \. .. :. 

< ■ • . . 

Jtes 4. milr* reef h s. d* 101 ^ 

A$ 1000 :65J :: 4617 ,216: 1264 18 SS-^^ ' 
iierliqg. I2j 

4. To Kow qiany milrcca at 65|<L each, will 12641* 
188. 6d. amount? Anfw. 4617 naik. 2i6iJ| reca. 

5. ^/>A HOLLAND^ FLANDERS, and GBRMJNT. 

Itake. cheie countries together^ . becaafe they keep 
their accomptSt aod make exchange with L»o4oii m tte ' 
ivme manner. 

In Amfiirdam^ Antwerp^ BraiTek, Rottirdam^ snd Ham-* 
ittr^ik, U>tnt keep their accorapt« in poundt JbilUngt'^n^ 
pence, (or groats) as in England i others in giuldei^» 
ilivers and pennings ^ 

«6 pennings =: i ftiver, or 6 n^tt 
20 ttiver* = I guilder. Of florin. , . 

and 50 ftivers ir i rixdoUar. 

The money of Holland tmd Flandirs is diflingullhed by 
the name JUmiJb^ and ^hey exchange with I«ondon \>y liie 

pound lleri =: 53s. 44. fkmiih titar^ 

«, 

1 penny Jtemijh^ is \ (Hver, or d penoiDgsi* . 

1 ihxMiti^ JUmifi, is i2 pence i!emi(!i,br 6 fUverd* 

I ^andjcmjbt is 20 iUilUngs iiemiih or 6 guildenf* 

Holland* The bank of An^i^iam was eUabliflied by 
am ordinance of the States in 1609, in which it was de« 
creed, tbat fcU bills of exchange ihould be paid for in 
bank nioney, and for merchandise in current or gro& mo» 
ntiy, unieii the fam (houid be und:r 360 florins; 

Note* The ageb, or ^oSksetutt between f he lUnk iaciitey knd 
current money^ is.3^ 4, 5 •r>perrceaiti ilHBetitaeattiore^ au(l 
^nseumeskls* :'...,. . L . . ^ 



RULE- * • 

As 100 carrent money with the ageo> added to itr 1^ to 
toa bank money, fo at the iClHteiit money |^ven» ^ the 
bank ponty {bugh|« - « t ^ 

EXAMPLE* 

Change 8^62 guilders 12 ilivers current monqr in^ 
imnk money,* the ageb being jf percent i ' , * ,. 

goiL cur. giul. b. gail. fiiv» gaih iot* penn-* 
As. ioj| ? loa ;:8t62 i* : 790c . i^ 5 + 
l>attco^ 
, Anfir 75tt|^.giiiL: 13 ftie. j pwinlngt bincoywidift 

?0 ihange Bank m9wy into, catremi moniy^ 

• '^ • ^ ' ' '' R^U' L= E/ '• •/ • 

As »6o guilders bank, is to 100 with the agco aide* ;? 
fi) is tlbe bank giVen> 16 the cofrenf re^uire4» 

E X A >4 P L E. ^ 

Suppoi^ tie^agea 5 J per c^t. how teqch eurr^afc 
money wilt 4^'54 guil. 9 n« d pejin. b^nk amount to f 
bank current g. bank 'ft* p». guil* &• P« 

As leo. - :ici5i.i:4aS* 9^ A? i«9^ 7 *3'ot 
furteat* 

Tif cban^i Rifling monef tMto fimifi^ 

. R U L E,. 
M ri. ftcrt is to the^ivcn r^e ;. fo ia^th^ A?th gi vca 
to thci flemifh jToQghCb 

STtf cbangijUmiJh inU fitrUfigm^ 
RULE. 

.As 3^1. grven ratest is to :I>T. fteriin^g,, fo k the fltoift- 
Ibm given,, to the fterUng required* 

% IL h M P L ET; 5;. 

V »• A mci«haa|«t.£jnMMitrmBk»t9Rplt^n|uD^^ bin» 
if eafcbftagf* .aooL<i9«b»iMHiai.3i^s^ ^. anoiher •< j^v 
5^ ^d the other at 2^. j|d« flemUh ^r poufid fterlsBg. 



' Hoirmwoy gntldlrrs, drc ba^ money does. eacH of 
tbeic bi\\s conto to f And how much correat money Tft 
tiMMA alit^ ageo at 4^ per cen c f 

As I : 33I : : 200 : 335 o o = 2010 o ^ 
♦ * 33f » 1:^ 2K)0 t $3> a 4 = «oo5, o <»^ 
1 ; 33f| :; zdo X 354 &i 8 zz 2007 10 ifr' 

Banco 6022 10 a 
jM 4i per cent* the agjBOrof the whok is 2913 11 15, 

ccirrem mene]f 6316 i J'5 

,2f S«ippoi^ diene bedue to.ne atRotterdaoi ^316 guil. 
f &, »5 penniDg^t C|irrcnt apntyt. i^nd the ageo be 4x per 
cent, how muoii fteriing money does it come (o> exchange 
tt 35SV 5|d» fifimiih per ponAd ilerliBg t 

Firft reduce the cotrent money into baaco^ th«s 

As 104I: cur. : 100 bank r: 6316 cof. ifU 1 jp^ : Sozz 
jgml* 19 iUv» banco« 

Next reduct tkr banco mem»f into flenufii pounds* 

thus 6622 gniir toft* *^ 6 r: 1003!. ^^ni fliemUh^' which, 
reduce into ikding» (exchange being 53«« {^ per U ftetl;) 

thus as 33s*. 3 |d* : xL :.t xoQjJi. 2^5 s. i 6ool. fierling»the: 
Anfw* 

3. To kow liiiidi iimiQk wil( 754U ibs > ftediilgamohnt,. 
exchange at 33s. 6d* flem* pec L ilerling f Aj^iiw. 1263L 
tka. od* flem.« 

• ^ - • •" • , ^ • >A 

4* To bow much fierliag wiH 1^2631.: 15 s* ^d^-flemifit 
amount,, exchange at 334. 64* per U fterling ? Anfw* 
754I.IOS* 

'•• • * 

5«. How mcny goStkm>St^ *t^ I' bfve for 17 }1. 148. 
sd; ielling» .exdiMge at'^s. jfd. fiemApeaU^liffgtf 
^^Afiv*. 1^19 &^^« 2 ttlv f 1 il penoifigs* 



( ««9 ) 

6. How much flemifli carrency wHt 290I, tt«« lot}* 
l^rl^ng amoant to, exchange at 3|}. tpi* fiexR* per l» 
fierliogy and the ageo ^f per cent / 917 

Aafw, 513L 145^ id. 1 ■ q» 

5090 

» 

7* Hovr much flerltng will 8090 g^ilders amownt to, 
4X li guii. 3 lliv. 10 pen, per I« lierling ? 76 

Anfw. 715!. 98. 8^-— d. 

1789 

8. To how much fterlingwill 6712 goih 10 AW, car* 
rent money amount, at 34s. I id. per I» fterl* and ageo 
at 4J percent f Anfw. 55^61. 2», oi. jq- + 

6. »7/i& IRELAND, AMERIC4, mi the 

WEST-IN DIES. 

Acc6mptt are kept in Ireland, America, and the Weft- 
Tndie», la pounds, fhilUngs, and pence* as in £ngland : 
and exchange per cent, iterl. looi. lierling =: io8| L 
Iriih at par, or il. Her!. =: tl. is. 8d* Iriih : alio 5!. fieri, 
is accounted worth 7I. of the carrency of the Wefhln* 
&!S^ becaiife bf the great plenty of ihe foreign coins 
there ; but on the continent of America there is very lie* 
tie coin of any fort circulating, 

EXAMPLES. 

1. How much in Dnblin for sajK 4s. 5d. ii^ Zipnd<^^ 
fxchangc at 167 per cent f 

fterU Iriih fieri. li 

A$ 100 : 107I, ::.i23U 4s, 5d. : x3xU 163, 11— d, 
lieAhfiiir. 100 

2. DttbQn remits to London 34;t« at 108 per cent* 
1m>w moch moft be received at London I 

^ Infli I.Em Iriii L i-cL 
^ As lOS 1, 1.00 :• 345 : i<9 6^ toEng. An<w« 



i Uo ) 

3. I ondon remits tn Da!^liii 123!. 43. ^di at 107I per 
cpti'. wBax mufl be received there ? Apfw, 132U ir^fli. 

4. London' remits to BarBadbes 789I. tos. nd. wBat cof* 
lency muft be received for it, exchiange at 107I per cent ? 

Anfw. 8 f 81. JSM. 2d. 3 5-q. Barbado. cor. 



iO 



$. Hov^ mach Eoglifli for ^^Q. 8s. lo^d. BarbadoM 
currency, at 131 per cem ? ti$ 

AnAy, 333I. 3*. 2d, 3— q. 

,131 . 

6. London rcm'ts to Jamaica for 678!. 9s. lod. flerltng: 
what ffloA be received for it, exchange at i^s^* per cent ? 

AAfw. 9t 51* -199. 5d* 1 iq# 

7. Jam'^'c^ rej^its t9 London for l55lt 7u j||4« ^^ 

rency : what mail be received for |i^,e.:y;c^iig«aaUvI|o4 
per cent } 1 1^3 .5 .^ 

Aofw. 122L los. ^d. 2— q. -Eng* 



aai 



§ XXI. CONJOINED FR6P0RTI0N. 

• • ■ . • ■ 

THIS chiefly confiJfs in (pmparing (everal different 
forts of things logfther, a$ to their •v^Jue ;. and the 
following rule teaches o ilnd, how ma^jTof one forti^ 
equal to :a given nutnber of another foFt# 

R U L '£. 

Place the ternis in two perpendicular colo^nns^fo th;U 
there may not £ie found in either ,column, two tern^sbf 
pne kind. Then the namberi> in the lefs column moft be- 
Xed (or a divifor ; au'd the numbers in the greater car 
iumn* where, the odd u=rm.i ,^for a dividend* The quo*, 
tient IS the Aiilwer. . 

Notts. To abi iiigf the woik^ th^^ow put any numbcw that joo 
ca|) ^d in both columns. f^ Hi A H*- 



♦E X A M ? L K S. V / 

1, If loolb, at London be equal to 921b. at Paris, tad 
j£lb. at Park, be eqoal to 441b. at Roaen, and 88ib» at 
Roaen be equal to 91 at Rochelle, how many pounds ^t 
Rocbellej for 5olb. at London ? 

loolb. Lond* s 9%lb. Paris 

461b* Paris := 44tb. Rouen ^ 

« «831b.RMen s 9tibi.RQCb«Ue 

Row many lbs Rochalle s solULoRdoo . 

• thus. 
92x44x91x50 18418400 

■ - ;=: — —^2:45 J lb. Ae An(w. , 

roo X 46 X 88 404800 

2. If 2 pau of gloves be worth z yards of taee, 3 
yardsof lace worth 7 dozen of buttons, 6 dozen of but- 
tons' equal to 2 penknives, and at penknives to 18 pair 
«f badde^.; how many pair of elove'a is equal to 38 
jairofbuckfes? ^ , 

; 3 gloves :;= 2 lace, '$04)3»7$»Cfi|* ' 

3 lace =: 7 bnttpus* 
o butioR«=:2kn'ves, , 

21 knives =; |8 buckka, 
. .^8 buckl«i -—p. ^ 

' 504 

, . ^ . Or thu8^ 

3.X3X6X21 X28 3x21x28 

■* '■' - *sc: - ■■-^ rr ^xtiissSf^ 

2x7x2x18 2x7x2 

5* Exchange betvtreen Dublin and I^ndon being 107U 
percent, between London and Amfterdam 36 fcb* i den* 
gros per 1. (lerL ; what is the amount at Aiifterdam of 
234 irifh remitted from Dublin, by theway of Loh^ 
don, allowing London | per cent, or a aobth part, ^t 
commii&on and charges ? . 

- Note 1. When coaimiffioii is allowed in one or ^veral 
places, it IS bed to make calculations for tbefecommiinont, on 
i^ dividend, before the laft divifion is asade. If the ajl^ 
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* 

liB^r coofideration be a circullition or clxam of remittancety. 
Aibtra^i the commiflion found : again oh the remainder caUu* 
late the fecondcommiflion, which fubtra£b from the faid fe* 
mainder | and ib continue to calculate for at many comatilfipns 
AS are to be allowed. 

But in a circulation of drau|^ht9^ thecommiilion foupdmud 
be added, and the new commiffions calculated on the totals 
laft found. 

a. ■ The rate of commiffion is di/Ferent in different 
places, in fomeit is | per cent, that is to fay, the ^syoth 
part, in fomaone third per cent or the 300th part^ in 
others f per cent, or the 200th part. 
Ifio7l.IriAi = 100 1. Eng. 
and il. Eng« r: 43 3 den gios* 

how ranch at Amft. =: 934 1* Iriih / 

Divifor 107. From 10132200 dividend :sx. 
dedu6t a 200th part of x.=:5o66i Load* commiflion. 

107)10081539(94^40 den. gros. near* 



Oporto 450 reet per ecn tonrn ; how much in Oporto for 
456 1. fterU remitted from London thro' Antwerp and 
Paris, allowing Antwerp and Paris each f per cent. Jgir 
oommiffion and charge f. 

il. fieri. =: 440 den.grof • 
57 den. gros iz I ecu tonrn* 
I ecu tourn =: 450 rees. 
How many rees sz 4561. SttrU 
440x450x456 440x450x8 

57 ^ / t 

a 200th part is 7920 for Aotw. commiffion. 

*^ . . ■ * ■ 

1576080 

ft 200th part is 7880 for Paris commiffion. 

1568,200 amonat In Opono» 
aul. racs. 



( MS > 

'^ A remfttance circulating entirety ; that'is to £iv, 
tai'og where it began* 

London remits 500I. to Cadiai^ at iod. fterling per piece 
of 8> to be remttted thence to Leghornr at 125 pieces of 8 
for too Leg hom dollars 3 thence to Venice at 90 Leghorii 
dollars for ioo ducats banco ; thence to Lyons at . 60 dac« 
banco fdr too ecus toorn ; thence tb London at 33d. ftbrh 
per ecu tourn ; how mnch wUf this remittance prodnccin 
Lon^n». allowing to each of th;* other [four place » f per 
cent, for commiiiion ? ' 

4od« (lerl • :S: t pee of 8. 

125 pieces of 8 n too Leghorn df 

go Leg. doU :si soo due* bo. 

66 due. ho si: 'oo ecas tourOf 

1 eciLtoum r: 33d-^fri. 

how much is £z * 5oeh ilerling f 

From thefb VffO colnaiii»» the -divifor will be found to 
beg, and the dividend 50009 when each are properly 
contraded. 

Froiii the dividend 5000 Tt x 
'^Sti^iF. the ^oth part of x =: 25 Cadis Comm* 

Prom 4975 rr a 
Sttbtr. the 20oth pattof a .r: 24,87$ Leg. Commi 

From -4950,125 =r b 
Stibtr. the 200th part of b s: 24,750 Ven* Gonm« 



M*i 



From 4925,375 i: c 
Sabtr« the 200th part^of c. :^24>627 Lyons Commi 



iMiM^ 



4900,748 zt d. 
d-^9!=544k5e7 L in Loitdon s or 544 L 10$. 6|d« fieri, tb* 
tieat producer 

§xxrf. 
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f XXII. I N V O L U T I O N. 

» . . ' ■ . * 

Il4 V O L U T I O N is th^ i^aifing of powcri from any 
propoied number, called the root or firft power, and 
is nothing but a cobtinfual multmlicacton ^f the given 
quantity or root into itfelf a ccruin aambsr of times. 

Thus : 4 is the root, or firil power of 4^ 

4X4 =: 16 is ihef<)aare,'or fecond pov^ror4^ 

4x4X4 r: 64 is the cubcy of third power of 4^ 

4X4x4x4 = 256 is the bi^aadrate, or4ti]hpower of 4* 

SCHOLIUM./ 

Some of thefe powers have borrowed their deoonima* 
tTontrom loc<il extenfion. For a line having but one 
dimeDfion, viz. length* xedinto itfelf, produces a ^oare. 
iplane* And that a fquare having two dim^nfions, vizi 
length and iM'eadth, Xed into itfelf, produces a cubed* fo« 
lid. This cube has three dimenfiens, viz. length, breadth, 
' and thicknefsi but the naciire and property of fpace -ad*' 
mits jo£ no other extenfioQ. /. >. ...i . "' 

Whence it follows, that the root or firepower being takea 
as a fide» the feoond power wili 4»e a fquaxei the thixd 4 
cube* . .. . , . , -• 

. A Tablz D/ihj^rfi three poHJutrsof the nine iighu 

^ ■ _ • , , » 

1 R oots / 1 I a i S I 4 ^ 5 M 1 7 ^8 f 9 " 
Sqaaics J i / 4 I9 I ^^\ H \ 3^ i 4^1 64 I S 
Cubes ! I I 8( 27 I 6/L ^ »2? (216 I ?4^ i qi2 l^ao* 

. Note I. The number which exceeds the multiplications by 
•ne is called the index, or- eitpopeot of the power r fb the in« 
dex of t)xeifhrft power is i, that of the fecond'^power is 2, tliat 
of the third is 3, &c» ' ' * 

2. Powers are commonly iAenoted by writing their in* 
dice's above the £rft power : io the ibconS power of 4 
may be deaoted thus 4*, the third power thus 4^ • the 
foi^cth ]»ower thus 4% &c. and if the given number 

U confiils 
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dfawn between them and the index: jhug ,.4p^l .S^4V 
iio&ea:cht Afth.-piDikitej^ 01*469. ' * '''- -f 

« ~* 

. -. .■''■• 

!• What is the 5t;ii^ov^cr,Qf .8 I . Anfw. 3a7€8. 

J^o^r^'X'Ipl^^i t*»f'2^\f»*^cr, and 64-X'S-'h? 5 12 the 
3^ ^W«ftf ^iMi. iS-i f X ji iz 41096 ildB 4th^cw^r# and 

2. What is. die bqundnnte ^ zjf J^nfw* 551441* 

^ «. What is tikt fixtfe ^jower of ^oa ? 
r ... Arfw. 1 6190005 30iJ47973f9. 

. ^lilfpiiQ, I* Tp ioyvlt^ a:frB€^bii^ rii& tach bf «sf» itnBs to 
the ]^jwer re^uk-ed<(»<^Af>4 if« ipiyt:.nmbct be pr^ji^ttdi 
either reduce it to an improper- ij:a£lion, 0r {;^NdtoP4. 4^ "^^ 
nraftion to a diecimal, and proceed a^ahove, - » . , 

. . 9*. T^fc fern of nBgr. two;or .iik^ indiceti or «iE^iientst^ - 
{)o\vers9 tvill be the index of a po«iiepi«liiiti«^<froii^liuB'in«l- 
jtip^icBtiofi (>f tba f(E^4raij>QWfrt^ into eavfa o^r. . t 

^5*/X5'ia: 5ft3-5»2K- ^" i A!ib j*X5*-X J*X 
3^=:3**=c^i44i. and 3'*X3'*=:3*^ : by thiy lait^ 
thod the raiJing of pjpwers may be. a Jittle (hortened, f^ if any 
powelt%fe Wi%rt8j>H#a iht^ *iWBS;"a ^tl*kis |>r«diicT» S^hote in« 
dex is double to that which was. multiplied ; for thfi^ poMrer" 
tnvl'tiplied i||to itf^If gkves the fo«rt}i po^ec, %i\i fie ^lAi»-Mui- i 
liplied-mto iticlf gives tfac Sthjpowcr, -aivi tlvsn4oil^r vw|l 

"- -£^ X" a OT T^X^ E "S, — — • — 



■ « . • 






. : i», "What is tji^e ihvA$qw.V-^Qfii'^ -. n Mh •- ^'•»» 

7x7x7' 343 ^ f"- ' 

, 8x8x8 512 . .- J - 3:)^S :• 

. • «• H^ hat is. the fik ;f»w«rK>£ %i tA«ftrii'»-^»«-f*^ -- 

3* Wh«t 



• •• I . ' 



p ^ 



J. What is xhcMfOiii^ i^t^^v l^ ^(fhV*9^S^' 

FJtftSop X ,05 l^,6gzd 'Mbfi'^ti'c tlur4 power, or cabej,' 
aft4,<)«M)929-, X ,ood729:rs;OoooOo;5i44.i the AnFvv. * 

; ,. &• tMi% ...E .Vt-.aiLrlJ T I: Q,N. - . 

« • ' 1 • - fc 

EN V O L U T f O N, or the cxtraaion of roots, be- 
ii]ig diredty confrar^ jcg Jj>v.o}iir*oa» or.j^ng.of 
powers. Is performed Tby* converfq iaperation&, ihqt^m^^ 
to ^iid the l-^os'fro'ni the given yovvers, citbtr accux^teiy. 
or in deciioals till the error be infignificant. 

pj6w5r:vuth.tfce,i«(i£^ot;^^ dk third 

root of 6o"ii ^V66, and'thf iV^oiiKi *po|<sf it tl*'«v^6% 
the indexes beicg omitted; which index is always under^ 
ftood when ^ root i^. n^med or wrotcwitjiout od«,. Bat 
a"'t^Vi»«t\ver is exprcffed ty feveiii nXi4bci:./ WitH the fi^ra 
4-» 'tnr*-i-j(^i !>#t«^tt:Afei»i the«-a Jik L*i (ir^^^^i frSn. 
tti-topbr tfc-r^lit^lfigp^xsVii'aff'tK^iVtV 

'j|6^ci.-<^:I: ^li^ i^UMMiK^' looti-^ krt ftxpi^figd'liki 
powers by a crooked line drawn over the n«m1)ef, with' 
the leciprocsl of the index of the ropt above it: fg the 
f^uare r«)t dl f 5 i^-^^Jii^thecubeortldrdrootof it i^ 
6a i i - A tfp. dife thirf go ftt of 6d ■» i4^6i» 5o ^ ; ^^^ ^ {^ 
the foofth root of it is 60 x 1 4—6 1 |» and ihe m rcot 
of 6oxi4-^x?J ' is 6d X H— 6^k 2 Tm. '* 

.^ Rui^E ^ fseirM^mg the fyufkre imt 9f intogfn ir 4c^ 
cimats, or both 'mUt together. > . 

I • Divide the given nxnnber into periods of two figor^is 
cad|U..Thtt3 begin at the ttaits place, and pat a poiat 

U z oVcr 
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iHrcrity aUb pot a point over the top of every other Agnre, 
to the left nand in whole namber8> and to die right in 
decimals t fo will the given number be pointed ^in^ fo- 
many periods^ at there will be figures in the required root» 

2« Find the greateil {qoare that is contained in the 
£r(l period, towards the left hand. Set the root in the 
quotient and fabtrad the fquare from the figures of that 
period. 

3* To the remainder bring down the two figures un- 
der the next point, for a lefolvead* This is sHw^ys to be 
repeated. 

4. Double the quotient for a divifor, and fee how oft 
it is contained in the refolvend (except the laft figare}^ ; 
and fet the anfwer in the quotient, and alfo after the diri- 
for. This ; road always be repeated; for a new divifor 
mud be found for every figure. 

5. Then multiply the whole dlvifbr by that quotient 
iigure, and fubtrad the prodnd from the whole re/olvendj. 
bttt if that proda£b be greater, a lefs gure muft be placed 
in the quotient. Thus go on till all tne figures or periods 
are brought down, but if there be a remainder bring 
down cyphers two at a time, and fo cariy the root into 
decimals arpleafurc* 

Note^ Inil«ad of doubling the quotient every {time for a 
diviibr, you may always add the laft quotient figure to the laft 
dirifor, for a new diviibiv lind proceed as before. ^ 

EXAMPLES* 

t. Extraft the fquare root of 32 1765520863844 and the 
operation will be as follows^ 

- root 



32176552,86334+^672,438 

25 * • ' 



106 I 717 



r<it ^;^ 



a • » 

» ' -: 



>'it:i:IiiUJra«itl45 

'■■'•' ; d|<ii nil! • »ii — ■ ' V '.'^ ^' 

' -4^2 J'afe6ft4 



I f •• 1 



' • • *• 4^3 I 34054+9 >^ — " '** - — — — 

.Il3424«6«i| 90758944 - ir :. -. i •" • 

: .^ , .• u» w' ''"T 90758944 *..«-— .-^-^^^ 



I 

Tbe pfoof is, to mukiply the r66t W Itfcif, and add the 
remainder 1 wkich mo^ be e(|uat t^^e Bomber (o be ex- 
traded,, if the work be righu ^ • ' 



« * •••» • •! 



Thus 5672,458 X S^7^>43^'tJ|*«7%S^«S63844 the 
given BUmber* '"'^V 

Note, In large operation's the w^( may be much abbrfr- 
▼iated thus, when one more than )Mr the iigures of the root 
are founds by the common method; sit the red may be found 
as truly, by dividing the laft dividi^M^ by the laft diviibr, an> 
nextng a cypher to every dividual, «f in dividon of decimals ;. 
«r rather, without annexing cypher«y*by omitting^ continually 
the right hand figure of'the^diviibr* after the fame manner of 
the third contra^ion in divi(k>n of decimals, m pac^e Jj<y* 

w&.ti '. I , f I 
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Ex. 2. Extraft the l^uare tMt oro»oo24M. 



p • 



0.002468(0.049678969394, the root near* 
16 



89) 868 
+9 801 

986) 6700. 
+6 5916 

+7 ^9489 

99348) 891IPO 
+8 794784 



'ii^.-*.. 



§93569) 9631600 
• •«%{ 8942121 * 



689479 
^96141 

S333a 
89420 

2981 

43 
4© 



Here haying 
by the . rale 
loand the£rftfix 
figorf s^ I find the 
five lafl hy. plain 
diviiion ; only it 
nay here beob- 

.. . lerved^ that the 
laft figure, fbond 
by divifion is 
jnoiUy a>,.fmall 
SQ^^tter too luge ; 
as 4, the laft fi . 

... gnreiathis Ex- 
ample by the 
, rule wou'd bat 



&% What is At Spvx root of 32728696*1 1 

Anfw*57209» 

. ♦•What 
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a 

4, Whstt.b thcriqnwe ro6t of 78785.3.76 ? 

Anfw3 7,5 

5, Whatw the fqoare root of ,001234 f' 

Aaftv .0351^83361 nearly . 

6, ExtraA theiqo^re root of 3, to thirteeo places ? ' 

Faciu . 1.7310J 0807568 

V 

To extras tbi /quart root of a Vulgar TroBiou* 

RULE. 

I. Reduce tlM Frt^on to its loweft tonis. 

' 2d. When thetermsof the given Fraflion are both of 
them perfect fqaare numbers, extrafl the root out of the 
Numerator and Denominator, for the reipe^ive terms of 
the root required. ' ' 

5. When either of the terms of a propofed FraAioi^ 
hatli not a pcried fqaare rooty thcA reduce it to decimals* 
and proceed asbefoie. 



Vs 



4» Mixt nnmb^l may be either reduced to ioipropcr 
Fradions, and extradedT at ab^ve, or ypn may reduce th* 
Vulgar Fraftion to a Decimal, aod annex it to the whole 
number, then extract the root of the inrhole* 

E X A M r L E & 
' u What » the feuar^root of *- ? AfiiW,*^* 
z. What i$ the fqoare rodt oSff^* ? Aufw. - 

For \r^'^ its loweft terms ia ^ whofe fqoare root Is -^ 
/ •©♦ ... Si S 

. 3. Wlut i* Uw Tqaare root of 6225 \\^ i Anfw. 7S.91 
= 4; What!«their^<Mrex90t9f.85i{2 Aiirw.9.26&^ 






•~ •• I* 1 '_ 

T^fiada man l^i^tmal (f^m^p^ *|JS ijpo, givn^^ jipmker^' 
Rtft«» Miilii^ff tketwoinitnbers togetlier, and extraA 

E*Jt^Wfcifi%4W mc^n-'i^opof tionat between 4 *nd 9 1 

z. What is the mean prcmottional between 49 and 64 ^ 
Anfw. 56 .a J J ^ 

3. What.iir«iK4buRtfttrIc]rf:9.ciftk-^^l mifi^ ta an 

To Jinlt a /i/V '^^ ^^^^^ ^f«^ '* .SW: ^f^.f^T; £*^f^ 

Superficies. _ 






. Hv vfb £ W«^ik« itfiia^t^Kloi JiC^Ae 4|iTea iu^vlii^ 

the fide of the fquare &iughL .• .0: j.j .:. . . :-:. * L . 

battle ; how'ii^an)^ 6i^b ma!^ De''in 'fanKi^ and* &oW Buu 
ny in £le ? .;,Anfv. *8cv ^^ ^ -- .r 

3* Suppofe 12544 fqldiers be difpufed into the form of 
an pblong,.io.;*#a th^i^ji^bfc^-fitcsidi \ff* tfi^m^^^h^^ 
4. times as taany as thofe in file { Bow many molt ber 
placed in ra»kx and h^ilt many in file^? , . 

Fhft 12544-^-4=31^0; whofe £c[Qare root is 56 in % i. 
aid J^544-rc6=;2^m rank. . ^^ » , • t'^t ^ 

^^4. A certain focicty dollea among them^ltei* s funr ' 



SJ^5fthmgj,as,tbecc,we^ %i«y r 
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( »3» )' 

Tijoo fides §f a right an^Ud triangU Uing given to fmd 

tbi other fide. 

■ Casb> I. The two perpeadicalar fides^ cmt legs being 
given to find the other fide, or hypothenufe^ 

Rule* Square each fide» add the twofqoares together, 
and the (quare root of this fum gives the hypothenufe re« 
quired* 

\ Ex* Soppofe a garrifoo's wall the height of which is \% 
feet, with a josoat furroundiBg it, whqfe breadth is 14 feet^ 
what muft be the leogthof a^fcaling ladder, to reach 
from the outfide of die moat, to the top of the wall I 

Note. The moat and wall are the two perpendicular leg* 
©fa right angled triangle, and the ladder the. hypothebuft 
therefore the iquare of 18 added to the fquareof 24 ev|ual 9001 
whofe ^uarcroot is 30 feet, the ladder^s lengtn. 

Ca«e 2. The hypothenufe and eiiher leg being givea, 
to find the other Ieg« 

RvLB. From the fquare of the hypothenufe fubtraft 
the fquare of the given leg, and the fquate root of thp 
remainder will be the leg required. 

Ex. A ladder whofe length is ;o feet, being bed oa 
thejbrink ota moat, will reach the top.ot a wall on the 
oppofite fide whofe height is 18 feet : from honce is re* 
quired the breaih of the moat. 

. From the fquare of 30 take the fquare of 1 8, and the 
fquare root of the remainder is %^^ the breadth of the 
mCW. 

If the length of the ladder and breadth of the fnpat be 
given to find the height of the'wali, then* from the fqoare 
of 30 take the fquare of 24, and the fquare root oi the 
jjemaiaed it 18. 

A general r ule/or txt taking tbi roots of all powrs* 

'.Prepare the given number for extiadion, by point* 
^%i\ into periods of two, thr^c, four* five or fijc> &c* 6«% 



1^^ ^ch, wording 9» th^ io4«^ of it^ pawet ditcas 9^ 
BegUiiWng^ fibc uftiti bkcc and ftp.m cVeucc proceeding 
to chc left haad in whdie nuorWs,' and to ,the right |tt 
. BociiAaJi/ j^ iMi *'(fcimt the nthhtiT MM be' cffvtdfed 
intofo many perfed* w there iire iigiirtt in thfc required 

^^- .^»^«irc w'hich ia tht gre!it«ft cub^i Jbi^4ia^rate^ or 

5th power, &c. in the fii if period, and the root'ofMiafe 
power will give the firft figure of the required i^oot. Subtraa 
lift gt«M<teckbe>fej^**!^tfc> 0/5111 pb^ef, 'ftc fVimtk« 
^«ft-pqiiod, aRditt Hie ^^attiftd^ atHicx^Ae Ifrft figiftre of 
yiwr fecimd pH-iod, wh-^h* vAll igitc >tttfr dWdeii* • '• - - 

3; ilii^lJN lhe>d<yi, olf<[«6H^t%iitei^^reidf fottrf' 
to aj)owerlcG by unity, than that whoft, root is fought, 
i^JJ^t '^y thelndeic of the given jpovvcr for a (rtv*fi>r> by. 
wMbfe divide thic dividend, mi (if qoouent iitf h^t^^ 
leCtftW figure of the.><>ot^<^«ircd... . ^: : . j.-,'^ . 

4. Involve the part of the root abeady found,.* to th« 
BWPf vhaft roDt is miuised for t^i^icvAa, aA^ 1f%hAe 
fubdncendbe found equal to, or left «h«li^^#o*m' 
^loc^-of the givcR uttiaber^ the. ffi;coad %urc of the 

SSi^ ^y ^^^^' ?^^^^ *^ ^ ^^"^ gteaiar, you tauft ^ifni!^- 
mih ^Heiecond figure of the root till the jfofedtiWd jwg 
found equal to, or le{k;thai tWe.peuodi of Ac given 

J' J . J^kiftlie 'fdbdecend from tSu; fijrtrrtritf thfc t^o <li^ * 
p«oii, ^ftd «of the remidftdtfr inndx ^i fii* figure of tisir 
next period for a new' dividend. ' - - -- " \ 
t':6. IFiad 4 Aei» di^ifei-. ^d pW)€«ed thro' ihe^i^^holegin 
jeft jwmbei: itj aJt*cfpda« ai before, indi^ ikfc tlrir*- 
figure by means of the two firft, as you found the feetiiid- 
fc- 1!?^ ^^* ^''^ aiterwards ftnd the fou*^th ^ur^Ci^fiUifrc 
Z^^^K ^^" A^.fe^^e wanner ^f^/t^f^^ 

•f ^h*^ '■' ^^^^^ ^^^ ^^^ SP"« t^» o* th© nomixK pmpmSsd^^ 
Ji theie IS a remainder, you may continue the • operation by 
add iig;p€riogJ3;^f cx|x]w^. to that rc^xHundeu> Asd'C^^-the 
root mto decimals, 'to any degree of exa^tneis. . 

^Si^^ *55^4^Ja» %.ci^e root, aft^.y^^^M'^'.^o^f^wVOi:^ 

weeiiguits in the quotient, (ori*o«t) you may dtiDgdowfl a 

*•*-•;* whole 
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Vhole pe^fod, a^fijure dt'a tTmc, ;^n3 b^^iokj^ qt^g^r^ 
moitljy £vifio», as iii Example ^d : xt? fem^ may hcok- 
iehflfe^iVotherTobts. '* .' - ' " ' ".. \ ' / ' f. 

3 - -The-«!£tnBl6lioft pf rdotsiV- greatly cxjieditcj by obfervi ^^ g 
what integer Dumbers.miiJttp^iedt6gcthcrprod«cc the index of 
the required root> and making fuch extraaions as are den6mi- 
natcd by thfefe imintwrs; ' 

Thus, it ftead of the biquadrate root^ extract the fquare 
f cot twice, i.e. extra6^ the fquaVe rbot^'i^nd then the iqnare 
root of that root 5 i^ftcad-bf the intth, C5itraft firft th* fquaie 
root, and then the cube loot of ^ait jf ifi%at^ *of the eight, er« 
trad: thrice the fquait root; aiui inAead t»f -the ninth, extra^ 
twice the cube root. * ' ' 

' E X A M P- t « - S. 

ii What is the ciibe lootof i^^g|i8j.'? 

« • • •*-" -^^ 

146363 1 ^3<5it7^t*e im of f • r 

125 rrcobe ol 5, 



i» -' 



5*X3=:7J) aij is: divMead 

146363 = tw^lifA f«4odc. 
Subducend 1 4cAii..iWf«iieaf j^y ;. ..— i >. 



Jj;-^ *X3=:8u2)5755i ==J^^ ^vidfnd. 



r> - 



146363*83 ^he^feijc^ periods. 
Subducend i^636^iSyzu^m^'o{ s^7* 






o rem^MM^ 

B X P L A-tr-* T I O N. 

Here the greateli: root in (fie fir ft period is j, whole 
cuVf^ ii*'i^5#' wWoft i4h«o fUm Iht siip^sMleam;^!^ 
jb^whi6h^umf9':3«ld^c»£iA ltgiNi^^.r]|el«cDBibptrk>d>*ii4 
y^M h^vMi^a f4(>r,ti^e*dmjieiKi» i«d 3 iintttstiie Sfiafvaf f, 
^75 ^r.t)i«dvKJ(b«9whi«^g€«^ t3iwn^2f j»/oiAt iirfttr 
;j; in tlK /(^/Wid;^^; hn^j^ ^tfil loi^if l^o^M ; 
vfhUhf^^i^tk troiDf the two firft periods leaves 575S» t^ 
iwm& isTUig dowB ft the iirfi figure of the third period^ 

and 
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and yott have 5755 1 for a new dividend, and j timei the 
fquare of 52=8112 for a divifor, which goes 7 tiires in 
5755I, io (ety after 2 in the root and it makes it 5 a-, 
whole cube is 146363183 equal the given number? there- 
fore 5^7 is the uue cube root fought. 

2. What is the cuberootof 9067507814.239^ 






,067 507824 2 39 (,407 17 8 root, 
1064 = cube of 4* 

4*X3 =48) 35 dividend 

,067507 thetwo firft periods 
^064000 = cube of ,40 

■;j2 V X 3 =:48qo)5507« dividend. 

33600 • > 

mmmmmtmmmmt,mm . - . . 

,067507824 = 3 firft periods 
,067419143 = cube of ,407 



■••*i 



r^-y » Xs=r496947)8«68i24ividend 

49^947 

3898653 
34*78629 



4200249 

3975576 

II * • I- 1 11 

224675 



. Here bacaufe Ac ci^be of ^407 is £> nearlyNeqnal to the 
three firft periods, I take in three of (he laft figureaby di* 
,vifion, bqt if this method in any cafe fcems not to hold 
tine, you nay proceed according to the rule, viz. by 
: cofain^ Uie^n>ot lor tvety new figure annexed, ^c 
*» ' . - 3*, What 
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)• What Is tlie cube root of i} Antw. t.2^$$9« ^ 

* t.of^a^ooooooooQ^o (1 .25^9 
i±:cubeot* 

I X 3=13) to dividend •:• 

a 090 zsttwo firft peii^fi 

fobdafi U72S zicabeofil* 
ill *X3=r432)27«o divided 

' 2.oooooo=itlie tkree firfl {jeriodn 
fabdttcend:±i.955tt$=rciie cubit of 1.25 « 

~1 *X 3=46^75 ji^a? JO 



mmmmmtmmmmmaammmm 

s .ooooooootd := the 4 firft pe^toda. 
iubdacettds 1.99561 6979 =tbe cube of 1^259 

» • » % «. 

^J^l »9«:3=475S«+3H3«S02io dividend. 

4. What is the fulrrolid, or sth root of i'23095O2o09375 

1 2309502009175^^1 J rootk 
1024=41 < 

■• ^ ' '• ■ :■» 

;j-l ^X$SBt28o)ap^-sthc<^vid«ii)4 

l230950tosthe two ISr{l|ieHod^i 
fabdaceiulsii5&5620ir:the 5ih power of 41 



^ • ' 



41 1 ^X5 rs i4t2g€65) 72388i9C=:the dividienU* 

1 2309502009375 irthe 3 fcKods* 
ikbdMead^t 3309500009375 s^f^^ * ' 



5. What 
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5. W&atis the 7th rootof 5829.8655395;o78ia$ ? 



* • 



3829,86s5J955078i25(3,^S 
3! ^=2187 



-^1 6 



J I X7rr5io3) 16428 dividend 

3829865S395r=two firft perio<b« 
3II '=r343S973S368=dicfobducciid. 

32") X7 =r 7516192766)39389170275 dividend 



Mwi 



325! ^=382986555955078125 Sabdoccnd 



^m. 



^o.renuuns 

6. What is tlic 9th root of 

40452954761505126953125 i 

\, • . ♦ * _ * . 

3' =1968) - 

3 ' X 9)207699 dividend 

4^45 2954761 505 r:t«/o<^rfl periods* 
32! = J5i84372088832=:fiibdttceiid* 



'mt*. 



j^l *X9) 526858267^6731 dividend. 



»-»«»i 



325! 2=40452954761505126953125 Subdttcend* 

o reoaiiis 

• * . • » 

In dividing tKe dividend hy it$ r^ipe^ite divilbr, the 
quotient iigare w|ll fopietiihes come out ^00 much, but 

in 
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2D fxicb cafe, the fubdacend will be greater than the 
namber of periods from which' it is to be taken : there- 
fore you may any time know how to diminifli the quotient 
figure if it happens to be too hrge. Jn Example 3d, the 
lit diviibr 3* may behaci 3 times in che dividend, to, but 
then the fubducend ari ling therefrom, viz. the cao cf 
X 3, would be greater than 2»ooo the two firit periods. 
And in example 5th ihc diviibr 51(^3 wou'd go three 
times in the dividend 16428 ; but then the 7th power of 
33, would be greater itiaa the two firll periods* 

7. What is the biquadrate root of 
*«>3533O554i99747-5>^0^2456336? 

Firflextrtil the fquare root and it makes 32176552,8 
63844, /i gain excraft the fqu^re rciot of 32176552,^ 

63844 and you'll have 5672,438 for the rOot requited* 
See Nate 3. page 234, " 

8. What is the biquadrate root of 
1680362,620425216256;? Aftiw. 36>oo4. 

9 Whatis thecub,e root of 46671553728061. ? 

Aniw, 360,04 
lo«WhaiUdieicaberootofx825i95oi 173^87753 1672 t 
Anfw. 5672,438. 

11. What is the fifth root of *? Anfw. 1,148699 &o. 

12. What is the fifth root of 8^9416423424 } 
Anfw. 384,3 &c. 

13. What is the fixth root of 21035896,12735 ? 
Anfw. 16,61474 &(:. 

14. What is the fevenih root of 1231 171548132409344? 
Anfw. 384,42 Sec. 

To ixtrad any root tf a ntulgar Jraaiim* 

RULE. 

f .^ If the given frafbion be a complete power, i. e. have 
a finite root of the kind required, extra£): the root out of 
the numerator and demminatort .for the terms of the root 
required. 

X 2 2. But 
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1. "But if the fra^lkm is not a complete power, reduce 
It mto a decimal,, and then extra£t the required root. 

3. Mixc numbers may either be reduced to improper 
ira^oni or dectmals» and then cxtra&ed. ~ 

EXAMPLES. 

* 

It Wbatt it the ctd>e loot of ^ j An/W. f . 
a. What is the tube root of S^ I Anfw. 2,o& 



■i 



J. What is the cube root of i££. Anfw. f. 

4. What » the cube root of f ? Anfw. ^9 ^• 

5. What is the cube root of 42^1 i Anfw. 3f« ' 

Tii dfPLICjriON $/ tbeOiiiRm. 

► « 

PROBLEMS. 

I. 70 JM th /uk of a iute thai fiall he epmlin >Mf- 
flV/y to any ginHn/olid^ as a cmtt^fri/mt ^'^M cyiinder^ <3c. 

Ruis. Extraa the cube root of the foUdity for the 
fide of the req;uired cuhe. 

Ex., If the, folidity of a con^ fri/m^ glohe^ or cyUndcf 
be 15625 inches, what is the fide ot a cube ci equal 
felidity ? The cube root of 15^25 = 25 inches the Aniw. 

r All fimilar foKds are in propoition to one another 
as the cube of ibeir fides, and ail fphtres as the cube of 
their diameters. 

II. The fide of one tuhe^ing given ^ to find the fidTof an^ 
thif tube, thatjbaUbe a, J, 4 ^'«*^* ^^- T^^^*^ *** ^'J'' 

Rule '1. To make a cube any number of times 
greater, X the cube of the fide by that number, an^^x.. 
^4ia ihc cube rcot of the produft. ^ Tq 
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z. To make a cube any nufnber of times lelsy. -r the 
cube q£ the fide by that numbers and the cabe root of the. 
quotient will be che Me required* 

Ex. K If the fide of a cabe be la lacbes) and its fi»* 
lidity 1728 : required the fide* of fix other cubes, mM^ 
folidity oi the firft three fhail be 2, 3, and 6 titnes greater ;, 
of the iattcj three 2^ 3, and 6 times lefft thai the givea 
cubcs» 

^Xiya Sxal = »5»i Alfoiv^^y^g^^') = 17,5 aad 
^^1728 x6 7- = 21^8 the fides of the greater cube^^ 

^^iZ!!±*^ ^ ^ ^ ^^^^ ^^*728-?"3> = *^3 and 
'*v^i728-r6l =6,6 inches, the fides of the three le(^ 
cubes. 




6 

01 

th/f formes I 

Multiply 113,097 by g, extrad the cube roor of the 
produd, and you'ii have 9 6 the diameter ibught. 

HI. T^ find two v»AH frofortwMh bu'tmen tun p^^m 
numotru * 

Rule, Wvide ^he. greater n»mber by the lef^ t*k«: 
the cube root of the quotient, which, Xedbyihelefs 
number, g^ircB.th^ lef» neam x tJie faid cnbe root by the 
lefs mean, «i4 (he prodifci will he the greater mean pro. 

Ex, I . What are the two mean, proportlonars betweea 
9 md 576'? * 

Firft 576-7.9=6'^, wKofe cube roDt 1S4. And^X^. 
=36 thft kf« aitao. And 36x4=1144. the rrcacer m.-aol 
Proof 9,: 3.6 :: 144 : 576. ; . , : . ; 

2. What are the two mean proportionals beiween 8 tj^\ 
5 ki I AniW* 32 and 128^ 
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f Like felids are in a triple proportion eo their homo^ 
logons, or like, fides, diameters, lines, &c- Therefore- 
che weight of globes artf as tke cube of their diameters^ 
and the bnrdieti <tf ihips, Sfc*^ as the cube of their like di* 
mcaitoDs. 

(0. U E & T 1 o N s;. 

f« If a bullet* wbo& diameter is 4 inches, weigh 9]^ 
what will a bullet of the fame metal weigh, whoie (li&» 
meter is 8 inches f 

Firft'4X 4X4:^64, and 8x6xftB=:5iaw 
Then as 64 291b. ::: 5U ijaib. Aafwt. . 

2, If a bullet who£b diameter is 4 inches we^hs9lb». 
what i» the diameter of another bullet of the fiime mctal*. 
whole weight is 72]b* I |jlare4X4X4=:64,.^e cube oS 
the diameter. Then 

Aa ^b*. : 64 r: 721b, : 512. whofe cube roditis 8^ 
the AskiW* 

3« If 'die dtameter of a globe be x« ineh, and theib^ ^ 
miiy thereof ,5236 oSaa indi ;^what is the foHduy o£a^ 
oother globe, fihote diameter is 10 inches ? 

cube p.. folid* cobe £^; folid*. 
A# ' & ^ >5^3fi ^t 1000 : p 3,6 inches Aofwi^ 

4* If die length of a Ai]^s kael' iiiece be 44J^U degth^ 
of the hoM 9. feet^aad midfliip heaiai 20 feet, what moiV 
fhefe dimenfions be in another ihip<ttf the fame mo«ki to^ 
carr^« a double burthen ?' 

The cube of 44 Xedby 2? = 170568^ whole eaberi^pQtt 
It 5j;,44feetfi>i^the keel's length fought. 



4 



20 : 25,22^ msdftip beam* 
Thecal 44:5$,^::^ 

9 :: 1 1*3<^ depth of the holdi 

Thus jou fte, having found anjr Qptf of the dknen£oti% 
the reft may hei had by the Eule ol Three» 

• §XXBV 
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5 XXIV. Arithmetieai Prdgre^on. 

ARubftiettcal PJnr>greffior,, or Proportion, 15 wheanunr 
bets do proceed by eqcjaldi^reocea, either ancrca-' 
ii«g or decrcafing. Stjch a rank of numbers is fometirocar 
termed a feri^s^ If the fucctfcding' tetois cf a j^ogreffioib 
csKceed each ttther^.it i^caliea a4i aicendin^ progrciiioa or 
f«ries ;. if thfr conuary,. a dcfceoding ferics,. 

As, i» 2. 3. 4« f. 6; 7. 8.&c^isan«rcei2din;^rer]e59]ik> 
crcafing by t^e continual addition of (thecommon diifisr- 
ence) i.* And ^ 7. 6i 5. 4. 5. t:. I* &c. i« a defcending^ 
feriefy decreafing by the continoal abtra^dion of !• 

Note, The Mi and laik terms. af a prcgiteiEon are called th«: 

>e?c:reain6 \ and the otb^r Mlixsa th« meaus*' 

THEOREMS. 

In any n urn bsr of continued arithnnctical {xoportionals i, 

1 Jfthf numtof. 9f' tp^ms, bt iiMH ; the fumi ol the ex-- 
Keams, and that of ev^ry two terms equally diilant^from 
thcoi^.are e^kl. ' 

7ik Ifiib^-nun^enttftmrimh odd^i thea thoft Aas ar* 
equal to the double of the' middle term. 

As fiippofe-s. 4. 6. S.^ lO. xor be an eveo number of^ 
termsy.then 2.-f i2j=:4.4»io=6«frd ; and if 2-. 4> 6;i S« so*, 
be an odtl n»mbery then i 4* *t»=6 xa* 

Tn Ariihmeticak rcgrcfi0o« tbcfe five tUags ar« to be. 

ob&rved| vtz^ 



The 



f tcaft Term. "l (T > '• 

[ GrcatcftT<rin I ^ Fig 

^ Common IS^ference S^ wli(Ql».pitt <{^ z: Vd. 
i Number of Term^ i ( I '^* 

I, Sum of the Series 3 k J^» 



Any tliree of theft> terms being giveir, tfierotber two are- 
tafilv foiuid* But noc having room here- to treat, the* 
whole Jtf hurgc, I illdlt thefetore be oUigcil to «^reft 
the rules for tf eorooM); algebraicaiijj^ oaly. juae ^^ the;^ 
moft aMMial ia woffd3»> The. 



Tbt rales algebraically cxprcflTed (whicliin my o^inJ. 
€B is far the \xk way of exprc&ng thiBi) may be cafily un* 
^crftood , and applied , by a UMunoa iiriihiueuciaft ; aad 
luxoed iato wcvds if required* 

p K O B L E M S. 

I. Giv^ ojti »ftbt ixt ream fit th eomm^n dtgirtnci fd}, 
tindibt number of Urmi (v\J of an aritbme icai Jeries\to fni 
I. Tbi ctber exiream* a. Ibtjum ofibi/ma (^J. 

P 5g=:H-dxii-i > That 16, to or from 

I. KULE. ^ |-«^_j5^^;ii:; 5 the giTfcn term, accord- 

isgasitis the kail or gfeareft*~^add or /ubtraft the 
p odu^t of the common ^{Rrence xed inteu£ lefs tfaa» 
the number of teems, and the (am or di^ience will be 
the term required. * 



2.RuL«. K=:g-|-Ix|n : That 15, multiply the fum^of 
the extreams by half the n umber 6f F^crmsr and tbe pro* 
ctis^ will be the (am of the feries. 

EXAMPLE S-- 

1. Wliatis ihegreateft term, a- d fikn of an arithme- 
tical feries, wbofeleall term (!) is 5, common diierence 
(d) 3r and nnmber of termi« (^r) 5*? ' . 

i.Rui-B.g=5+ 3^x5 1531 5a, tiiegrcaetf ter^* 
« 3.BvbE.ssssi5S45Xf(fssr425$th<fttmoriiicfrrias 

2. Given the greatefl term (g) ia8, the commqh di£^ 
rence (Ji) 4,Iand the r.umberot terms'{|&) 31; to fini {\)t 
the lealb term, and {s\ the ftim oi tlie leiries. « 

K ilt|i.B. k=t 28-^30 ><4s=t8 die lead: term* . 

^ , -■%. •• • J 

%. J^uLi. &=s=j,28-kdX3x-r2sa:2icathefu|»Qfthe 
ftxiei* ^ . 

3* H'ac^^icao be dvfeharged in z yeai$»^y paying 2s« • 
the/firll we^j^s.. the ijecond^. and to* omj^ eacrraSiHg t^txf ; 

« . i. fte«UL . 



week's payment by ^s. ^bati* the laft payme&tj, and kow 

much the debt? Aniw* Thf> laft payoieac will be 
ijU lis and debt 813L l&. 

4. What is the greateft term, and dm of the feries 
o+i + 24-3+'4&c. continued to loooplaces ? Anfw«thA« 
greatell 159999 and fom of the feries 24975. , 

II • Otve/i the extr^amt (1 anii g) and number of terms 
{j^f) to find^ I. th$ coMtmQn difftrtnce (d), 2. the fum (/ 
the feries ( ). 

I, Rui*E. dzrg— l-«-n— 1 : That i«,. divide the 
diiFerence of the extreams by i lefs than the number of 
term^y the quote will be the common 'di^'erence. 

z* RvLB. s=:i-f gxf n ': As the ad. Rule l^b.I* 
E X A M P L E & 

I. Given the extreams 5 and 158,, and the number of 
terms ^2 ; what is the common dii^erence, and fum of the 
feries \ 



1. Rule. d=g— l^a— i =:is8~5-r'S»— issj, the 
eoinmon ai^ereace, 

2. KuL8. 8=sg+lxJ 11=4258 the fum of the fcriea^ 
2* Find three arithmetical means between z and la. 

Here the number of terms is 5 j therefore la— 2-r4 
zz^^ the common difFerence. 

Ihtn 2 + 2|=:4i, the ad term; 4| + 2f=:7, the 3d 
term ; and 7 + 2^=9!, the 4.h^term ; Therefore the rc« 
quired meais arc 4^, 7, 9|- And the ienes» 2, -|, 7, 

9^,12. 

Note, Any arithmetical fcvies may be conftru^^ed, from any 
firiveh term, and withany ^ivtn diliference, thus, for an afcend- 
ing Iciiei, add tae dififercuce to the firit term, the lum will be 
the lecoiid i add thc"difitrtncc to the Iceond, the fura will be 
the tliird \ and fo on, continually add'ng the diiference to th^ 
term lalt iouuJ tor the iicjtt iuccceding teim. And for a de- 
lc4iMding i^rios, luJLraCJt continually the common diiference foe- 
th.c leycral fuccc^din^ teims* 



.X 
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t.rL^L^'^ «t«ams be 8 and 128, and Ac number of 
terms 31; what is thecDmmon diff.ren.e. and fmu 
ef the fcncs i Anfw. The difference is 4 and fum 2108. 

4. What debt can be difcbarged in 2 years by weekly 
■fiytntm in Arithmetical Progreffion, whereof the firi 
term 0^ payment is 2s and laft 15I. ns- and what is the 
.common difference of theferies of payments? 

Anfw. The diffc«jnce is 4s. and the debt 813I. ids. 

III. Cf^oi I, g O^e ixireamsj aud d (tU. cmtmn ^f 
ftrtttcty) te jina n And %. ■ 

■ 

1 RvLE. n=g— i+d-i-d': That is to the diiFc-encc 
of the extceams add tive commom difference $ divide the 
the fura by the common di^rence and the qaoce* will be 
the number of terms * 

2. Rule. «=g+rxg-l+c!^d: .i.e, $=g+lxfa. 

EXAMPLES. 
» - » - ■ - ' 

r Given the kaft txtream (1) 5, the greatefl (g) \^t% 
and common difference (d) 3 ; required (n) the nomber 
of term^s and (s) the fum of the feries. 

1. Rule. n=:g—l+d-rd=JS8— 5 +3-^3=5 j, the 
aumber of terms. 

2. RuLp. 8r=:i58+sxl5«=4238, the famof the 
feries. 

?• If the extieamsbe 8 and 128, and theccmmon dif- 
ference 4. what is the number of terms and fum oi the 
ieries | Anfw*. Tae number of terms is 3 1, and the fum 
is2io8* 

3* What debt can be difchargreds and in what dnie» 
fupprfiog the firft weeks payment is as.atod the paynkeats 
every uetk following to increafe by 3s. till the laft pajf* ; 
mentle <5l. iis? Anfw. ThedebtisS 3I. 163. and um^ ^ 

\% difchar^ed in two years* 
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IV. Giwu I, gicndsi tt^findn, and d, 

number of temr ««««»»' *e qootewijl be the 

«« Rule, dis ir^— .Ii.jl%. "^^"^ /^ • 
«. the» ^, my be ^ ., S^^ g; '•^""g ftmi 

EXAMPLES* 

I. If the exrreams be c anrf tr9 . j t . 

feHes 4,238. what & Vrmbi^^af tei'.'S""'"" ''"* 
difference ? ••aoer or termj and commba 

tei^""'' "=+^^«'<«'*''58+j=5,rte number of. 

1 

fcrencc. ^ S-^52-i=:i, the common dif- 

H/.'/iot SrUe";;^^ O^^l-fe ' 

difference? Anfw Tk. l.^L r' ^"*' ^•^*'»'«»«>«» 
the eommon differ^ice + ^^' "^ '«"■» •'»3«. ahd 

3. to wh^t time wilU d?bt «f«t jl. 16s. be difchan.,J 
by weekly payment! in Arithm«i4 Prog effion t£lS 
p^rm-nt be.ng u. and the laft j)kyS M ,,. SJ 
wiiat w.n the common dfiference of the ferie/be/ ^ * 

da« wiU bedifcharfiedln twolSS. '** *"*'*' 

y. Gi'otnonetxtrecm,\bifum»ttht/trm, andntmiLt 
cf termt; to find the tthtr txtream, and common difftrtntu 

». Ruts: gsszTtiTT-i, or i=n;rn-g. - 

2» J teas— .znJ-Hui—n. thfe Mi ext««am being gwen-l 
A i '\=2'lg-:":^«''~tf.-the grttter ««. bc)ii||fvcii. t ' 
©r iij*ing both the extraifti%>d> the coou ditff ^ . it 
toiiadt by prob. 2,ar 4. • .' , 

E X AM. 
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fiXAMPLES. 

t. If the Icaft term b€ 5 (I), the number of terms 5 2 (n), 
Utd fum of the fer^s 42^8 ($) t wh^t is the grtatcll 
lerm (g), and com. diff. (d) f 

i. Rule. d=:i58— jas-^ias the commoii diff^renct* 
2. If tnegreateft cXt'cam be 128 (g), the ntimbcr of 
t«rms3i»and fvmof theferief' 2to8; what is the leaft 
term» and ccmmon d'ference i 

I. R\)tE. l::;s2io8x2'^|i"^t28tr8theleafte>ctrealb) 
and dr=4. the com* diS% 

X. AdebtoftfifU tfis. can be difcharged in 2 year* 
by weekly payments ih Atlc^.metical Progreffidn, the Itaft 
term or pmyment being z$. what will be the greateft pay* 
tnentt and the com. difR of the payments ? Anfw. *tht 
com. diff* will be 3$. and ^hc laft payment ijl. us. 

RtTLl. tel.-2=lMd,andg:=:!.+!l=::I-Xd. That 

i, dwWe Ae fom of ihe feriw by the "»«"^er of ternis » 
fcJU and from the ^J«orient,«ld and f«bt«a half the 
S«3aa of the common differente into i Ikft than the 
S^berof te:tti«, and the fum and difierecce wiB be the 
two«Xt«a«y X A M P t E 8. 

t If the common difference be 3^ the bomber of term^ 
ji/aud the fato of the feries +^38 j what arc the ct- 
treami 1^ 

Firt tei^li—^^ X 3 2=8 the lefi c3ttrcata. 

•^ sa « . 

S^mfiy 8^«ii+4^'K3*=i5k the gteateft<?ttn 

2. If diecOit»Mdi«cren<» be 4» thejittmbcrof i«^ 

J,! aid the fum of the feries a^oi ; whit aia |U •fc 1 

trea9ll^ An&r.S, andia8. ^^ 
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g. If a debt of 8 1^1. t6s.ciin be dlfcharaed in two 
yearip by weekly payinenu in Ai'lthmeucal froartBon^ 
wAofe commoa dilFerence is 3s* what are. the firfl and 
lail payments^ Aniw* z$* an<l 15!* lis* 

VII. GiviM Me of the exertamsf the cemmvn difftt^ice (d) 
tmd the/itmoftbejeriis{s) to find the etier tistriom ami 
mimbpt of terms (n,) 



I. ROLB 



{a =: y/ a>Q4.11 + idd-.ld. + f^^^ 



Or, faaviflg now botk extreams and the commdn ^- 
ference, the number of urms nrtf be foand by the fitft 
rule of Probkm III. / 

Note, That «3 denotes the difference or ejcccfs of any two' 
numbers 01' quantities, v, - 

• E X A M P L, E S. 



»• jf 



1. If the leaft term be 5 (1,) the common dijfference 
3 (d), and the fum of the ferics 4138 (d) ; what u the 
greatcft term, and the number of terms. 



. If .*^l^ ^* - ^5--f 3 XS^"^ 4 4«3a X a kSfU-fitriji 

; th'e greateA tenn^ ' - ' ' '^* -* • ' -' - ^. - *• •'» .-*^^-'* 

S ' ■ - ^ » 

•-"S— 13 =5fftc number of terms. r =.. 

t 

Ox, n=:JS%tri'¥3.'t3^f«- ^S^Rijlet wFicAt;^. 



2, If the f^reftteft term be 128 <g)» the cc»« dlffl 4(d)i 
and the fom oftbeieries 3108 (s); what ii the kaft 
tenD» and (he comber of terms ? 

ift.l=:f4+V^i28+|4Xi«8+i4— aio8x2X4"l =:« 
die leaf! teim* 



Secondly 0=128 — 8+4-4-4=31 the ntfmber. of cerois« 

3;~Iii Wartime will a debit of S.if L i^s. be discharg- 
ed by weekly payments in Arithmetical Wogrefion^ . the 
iixft term orpayme«t being as* and thecol|imon diffeieiioe 
3s. and what will the lafi payment be \ Anfw. The laft 
payment will be ijh lis* and the debt wiU be difcharged 
in 2 years/ 

• •• ■ • , ♦ r 

§ XX V^ Ga^metrical Progre^on. 

if^ EooetricftI Pfogreffioo^ (or proportion, continued), 

'\jf is <when a ieriet of numbers do ptecf ed by eqiul 

ratio's^ that is, by one common Xer Or -^for, either in- 

creaiing or decreafing ; that is> either a/c^nding or de- 

*^ C If 2, 4, 8, 1 6, 32; &€• is an afcending Geom. feries* 
C 3*» J^» 8j 4 ^* 'i'i' asdefo^ndiitg Geom. ferics. 

T H E Q R . E M S. r 

In any nmnber of eontinned geometrical prpportibnals, 

I. If tbeAUffll)firi)£Jcrmsixe.even4 
S ; : !?^<? P'P*!^ o^ th«^ extmais^ ^{MU|iaf Of ^e^ery 'Wo 
terms, equally diXlant from* them are eqaaU * . 

. . JU. ICthe njunber of terms be odd. ; 

; Then tboie^fodof^s are each eqo^.tothelqQire of the 

iBtlddie term* ;^ 

•^ If 3>9> *7» 8«» *43» 72$i Jfe'i87» even* . ^j. 

I Thn!Hxai87=:3X729=:9X24i=La7^8i, ' 

.^4S[v3*^9#'i^f 8is 4+3^72^ih)ady? ' ^»^ ti :> 

ifTJlMis, 27xa7=9x8is:3k243=r7a9. 

In 
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In Geometrical Progreflion,* th^fe five things aratabe 
obfervedy viz.* . ....,■ 

i Firft orlcaft term* V f f^* T 

I Lafl or greateft term» | which J 12*. ]'' 

The >*Riiti(»(orcoin; xefOr^for) V^ pat ^ zz< r. V 

I UJ 

Any three of thefe terms being given, the other two 
are c^fily^f^ttod. 



I Lafl or greateft term» | whi 

>*Riiti(»(orcoin; XefOp^f-fbr) V- 
j Number of terms [ 

J Sam of the feries J 



J. 



PROBLEMS, 



I. Given one of the exlteams /sl or z), the ratio (t)^ ani 
the number of terms (n/ to find the other fixtream (z or a)^ 
and thefumoftheferiet (s). 



t> Bciile 



tream by wch power of 'the ratio whdfe iadcx i» oae 
lefs than the number of terms, and the prodad or qaotienc 
will be the required t^rm, accordbg as it ll the greitei* 
or lefs exti earn. 




ths 
the 



• •• * ' . - , 

a R6I« J«='^'"2±fi 1 That IS. X 

Csrsa— a-r-r— x+z fg«^ateftterm by 

ratio, from the prodifdl fubtraft the 1^ term, then di« 
vidci the difFerem:e^ the ratio leTs l* and the quotient 
will be the fum of the feries* Or, divide the dtfilerence 
of the excreams by' the ratio 'lefs 1 ; to the quotient addr 
the' fi:reater i^treani, and it will give the fam of the 
lenest 



I • • I 



.,;..: EX A M P L E S. 

f • Given the leaft term 3 (a), the ratio 2 (r), and the 
number of terms i2 (a) ; required the greateft term (z) 
and the fum of the feries (s)» 

V z Hcrtt 

I 
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Hcrer-ri wHch being mvolvcd to the nth flower 
is 2048 : viz. to a power left by 1 than the number of 
term« : then by the 

I Role. 2=3 X ao 48^=^6144 A« ^S^^^ ^^^ ^^^ 

by the 

z. Rule. s=6h4X^-5-2-'-''"^S *^ '"'*" "*" 
tke I'eries. 

8. If the peateft term be i s'oyao (*), tfc« tt^'o 4 <0 » 
and the number of terms 10 (n) j what « ttoe Icaft term, 
and the fam of the feries i 

Here,r=4, whoft 9th power i» 26ai44. then by the 

I. Rale. «— iJio7»o-r^6si44-$ *e !«* term. 

a. Rnle. s-.i3io7«o-s-^4-»+»3"7«o~'747<52S 
Ae fam of the ferie*. 

• What debt will be difchwged in a year «r i« 

jmimtht. by Baying 38. the firit month, 9^ the fccood, 

f« the thU and^fo on. each fucceeding payment be- 

III t ebhfe the laft ; and what wiU the laft payment 

uS AnfST: the ibVi. 398S8I. and ^- ^ W-"' 

26572I. I*. 

II. Give9 a, r, andx, to findi^ aMdn. 

I. Rule. «=:3ir— a-*-r— li the fame a» ad Rale, in 
prob. I' • 

a. Rale. — jog"""^*^ *' + ' ' "^^'^ "' '^'^'^ 
the difference of the £>garithm» of the extteama by the 
loKaiith of the ratio j add 1 to the quotient, and the fam 
S be^ the number of term.. Or divide the gr«,«^ 
term by the leaft; find what power of the ratio is equal 
»Se Looentj then add > to the index;.x>f d>at power, 
and the fum will bs the number of terms. 

E X A M P L E S. 

I. Givtn the txtrtoM J («). 004/614^ {z),and tieratit 
2 (r; i'rtqmTt4 the /urn oftbtfiri$t (s), timd tit """"WJ- y 
ttrmt(n), * *>^«» 



f 



?s? ? 



.1. Rale s:p6uAX2—3-5-j-»?:;r 12285 the /am a» 

Log« of 614.4 ^' 3* 7^HSi^ 

Lpg. ' of 5 w 0.477^*15 

I. Rule. ^ — — rr 

J )li Log. oft 18 o. 30i3foo)3. 3 1 1329^(1 1 

r^yi ■' t ''♦ - '•* -.* "■ ■■ ' ' * '+1* 

The 'number of tierms n.^T? 
;^ Qr^' tjml} -^^<fif-T-'3^«d72, 'Which ' being cdfttftiaaflly 
divided by- cfte rfido 1 2 A ^^^ ntimber of thofe divifient 
will be ;i,i ) ^he nambpr of ternis.wan^ing one. ; . 

Zy Ifthe. extre^ms be5'aa(i i3H>72o» and the ra^ 
;^fiYf\^K^^ thefyi^^f d\i^ ieiios^and the aamber of 
Xarm$ } \^ >■ ■ '- ^ - ■■ ^ ' - ! .-■• 

^Atk(w\^\ke i\^M .i,74|6>5i^|i«4 tb^ aiunber of oerat< i6. 

3. What debt will .bexlifcbarge4'^by.QJ0atUjCfteym'c(nts 
in Geometrical trogfefiian, ^vhercot the firit is 3s. and 
the lad 265721* IS. the raiio b^ing ^ ; and in what timo 
>iUit bexiiuhai;ged^ . ' f/ ■ '. 

. AjilW* Tiiad^iH if 393^*?!* and will be difcharged ia 

III. GiviH r, Sy fl»^ wf^ «/* thi extreams; 16 Jtnd th$ 
9iber extnam, and tht if»nhtrof term$ (o). 

jj> . J z==rs +a^— s-c-f » when the' extream a-^s givent 
"^^ \|a±:2r+s— rsj when the extream 2 is given* 

n=zlog. z — log 8+r*— sr-r-log, r: by having 
■ .. (z^ the^rertt ere;ctream..^ , 

nz£Iog.^6r-f a — ^s— -log. a-riOg, f : by having 
>i ^1 • .) » W ^H« K^ ^trc.^ffi- ... > .,..•"> r 
' On having found both the e^treams, tkr number of 
terms may be found as in problem z i ' 

EXAMPLES- 

^ I» If the lead term be 3^a)y,therum of the feriet 
12285 (s), and th< ratio 2 (r ;) what Uthegreateil teria 
t*)f. ipd the number, of terms Cn}? .'. .: . 

Y 3 j^. Rule. 
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I 
■ » * 

f. Rale. xs:i2»85X2,-f3— i22S5-f-2ss6i44. tht 
greater tern. 

And the namber of tsrma (foaad hy prdb. 2.) la. « 

2« Given thegreatell term 1 5107209 the fom of the 
feries 1747625* and the ratio 4 ; what is Ae leafr term« 
ttnd the number pf terms i 

In Rale a»i3iQ720X4*f 17476^5 -«-i747625X4fiB; 
the leaft term* And the aamber of terns io« . 

}• In what time will a debt of 132860]. be diicharged 
by monthly paymenu in Geometrical Progreffion, where- 
of the Mi term is fUand the ratio 5 $ and. what will the 
laft paymtntbe? Anfw. The laft payment will be 
?®575i^* *"^ ^ ^^ ^'^ be dii^hai^ in a year« 

IV*^ Gk«eav n,aMdz; ujmdxy tuutu 



1. Rttle* r«*a6-5-a 1 ""^ : That ia^ -a. the greater ex- 
cream by the left, and extraa 
fuch root of the quotient whofe index is equal to the 
jiumbcrof terms lefs • 



i^-M. 



2. Rule- s z.-a,-i-2-ra') «- »— i,+z : Or h^ym 
in J found the ratio, the fum of the fcries may he foandt 
as m problem i* 



EXAMPLES. 



I ( 



1. Giren the cxtreams 3 («), and 6144 («),and the 
number of terms 12 («); to »nd the ratio (r), andthe 
fam of the ferles (/.) 

i,.Rule. r=:6i44-r^|*i" zr % the latio: That isf 
(1^^3=1048, whofe xtth root is 2. 

a. Rule. 8=6144— 34^,+6i44=:i228j ** ^^ ^ 
fte fcriee* 

a* If 



2. If the extreams be 5, and 32805* and the number 
of terms 9 ; what is the rado> and the Aim of the kms i 

Anfw* TheTatio is 3 ; and the fom 49205- 

3, What debt can be difch^rged in a year by monthly 
payments in a Georr.etrical Pfogrefiion* whereof the firA 
payment 'is if OS. and the laft ^^573^11 ^mI what ^ill the 
ratio ef the feries be? ' * 

Anfw. The ratio will be 3, anfi the d«bt i$z^6oU 

V« GiifeM a» z* and %\ to find r» Mud u. 

1. Rnle. r =:s — a -f-s-^3&, 

Icg^Z'— ^Iqg. a . . 

2. Rule. B=: ■ " ' ^t~r + »• Qr> iavinf 

log* s<«-a"— log. s-pz 
.found r, n may be found as in Froblen 2, . 

EXAMPLES. 

1. Glven^'the extreams s (a), and 6144 (z), and tbe ftrm 
(»f the feriet 12285 (s)J; to find the raiio, and number of 

1. Rule. rs:si2«9$-*3-f?i2285«-6v44tss2^ the ratio* 
And idly n^i2 found by Problem a. 

2« If the extreams be 5, and 32805* and the fum of 
the ieripb 49205 ; what is che ratio, and number of 
terms ? Anfw. 'V)x^ ratio is 3, and the number of terms 9. 

3. In what time wUl a debt of 13 28601. be difcharged 
by month/y payments io X^eolneci icai' Pro^reiiion, thie 
firft payment being los. and the tail $^5731* 'os. an4 
what i% the ratio of the feries ? Anf^v« Th^ ratio is 3^ 
and the debt will be difcharged in a year. 

VI» Givin Tp n, and s, to find a, and z« 
t. Rule. •«*« rt— > -r- ^r^U . i 

2. Rule 2 = r — '»» -7- r — » x sr ^ ". Or, having 

found the leafl termi^ the greaceil may be foqnd by 
Problem i. ^ £ X'* ' 



i 



EXAMPLES. 

: ;.. U the ratio he z[t], tb.e number of.tcriiM la [n], 
and the. Aim x)f :.the. kne$ ^ZzS^ .l^ii y^t^t.^rfi Jhe ex- 
treaw ? . . 

'j.t*w^5e J r «e latk^ppw^ of .^« viz, 4Q9(5i;;iii(95* . , 
*» 2 involved to the nth pQWer^'.fis*. Vi048i5 

— -*^ ss — ass -—«. : Then per 

r— I 4095 409s 

I 

.1. Rule a:r X mS^i^ythc leaft term. And 

■ "'!■-'_ " o' 

2- Rule. x=^ -fc*^ K i»2»5 X'!04«*-.6i44thegreatei 

terra. 4^95 

< " . * 

2, Give« the ratid 3, the number of tcriris 9, and the 

Xwa^ of tjl^e. feries 49205 ; what are the extx^miS i ^ 

*- : i — — >-> ' 

' ^ Cy ' hecreifing GetMetrieai''^r\)zr^IRon. ^ 

!J N >«/^ decnafing progrfjjiifn the fame ruks vvill fcrve 
JL the like Problems, if the feries be invened., fo that 
tJie Icaft term be the firfi,and'thejgreatiilthe laft/But in an 
Infinite ^e^reafirg^rpgreffion or feries;, thai is/whenthc 
.numberpf terms are inftnite, ihen (hall (»)thelai^ term^ be 
^equal to (6) nothing. For Wau^e n, and,coj(Tci^ueatly 
^"T* u infinite, arr^a^r^'^fa.©, for i^js i^ft ilwn'aojr. ^ 
fi^gnable camber whatever. The fujn. of fiich a icrics 
ss«axr-a-r — I ; which is a finite fum, thcugli the nam* 
bef of teims be infinite. < ^ ' 



P R O -B L E-M-^^t 



f .: 



I. Gt<vfijt iinfirfttefm [a)j and ratio [r], of an infimfg 
MBcrtafing ffogr^jJtQu^ 'orfiriu^ to find ibtjdin ot tki jirUs 



( 2S6 ) 

1. Rule. 8;«=aXJ--r-r — i. That iff, -r- thcprodoftof 
tHe fiilt term and ratio^ by the rado leA !• 

EXAMPLE S. 

!• What is the fiim of the fcries i+f +{+!&«• >n-* 
£nitely continued ? 

Here 88saxrH-r— lasl X2-r2 — l=2thefam of the 
feries required. . ; ; 

2. What is the f«m of the infinite feries #666 &c« 
whoie ratio is lo, and firlft term »6 ? 

Anfw. 8— ,6 X i6-T-9;=:| the fam required. 

3* Suppofe a body to move eternally in this manner, 
Tiz. the firfl hour 20 miles*' the 2d 19 miles, tiie 3d 1 8f c>» 
and fo on in the fame Geometrical Pj ogreilion whbfe ratio' 
is tf , liow far will it move in an eternity ? Anfw* 400 
miles. 

\ - • 

7'Jbsft ist a mo^ftiahU hoSf coutinuing its wPUon in. that ra • 
tio ttenudly^ njoould onlj run 400 mues^ or more than any 
thing that is Ujs than 400 miUs* 

II. Oi*u§n tbi ratio [r] ,- andihi /um. [s] «/ ass infinitely 
dejcending feries i to jind the Jirft term [a]. 

Rule.' a=rrs — s-f-r. That ts, IFrom the prod ud of 
the rat J0 and fum, fubtradl the fum^ and divide the re* 
infttnderby thei^tid. :' ' '•' 

E ,X ,A M P ,L E S. / 

I. Given the ratio 5 [r] and the fum | 2: ^25 [t] of 
an iQfipice.ftries. I CO find, tiie ^ft. term (a). 



. Rule, acs ^x >25-^.25-a-.5C::;:,2 or mufftb the firft 
tenn. . . . , ■, 

2. What is the firft terin of the infinite feries whofe 
latio is 10. and fum f } An(w. f . . 

3. Suppofe, that a bod/, if continued moving eter* 
^^Y^ y^R^ move over ^00 mites ; and in fuch manner, 

that 
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th^t the fpaces paired: over at the end of each hoar« are 
in a dcfcending ^progreffion, whofe raiiio is ?f ; how 
much does it move the firH hoar?^ Anfw.'s'o ^iHes. 

Iir Guvtnfhefum ^'\^andJhft'Hrm [a]i £^^mi /ff^»/> 
defctndingfiriti^ to find the ratio [rj. 

Rule r^3=s-^s— o-a. That is, divide the fum by the dif- 
ference between the fum and iix^ term» for the ratio. 

EXAMPLES. 

1. Given the fum |^»«c [*)# and firft t^m on^fifthj=i.z 
{a] , of an infinite defcencUng feries \ ,tq fin^ (he ratio [r]« 

Rule. r=s-f-s — ass.25-r.25— .2=5 the ratio fought. 

2. What is the ratio of an infinite ittw^ whofe* iirfl 
trim is \y and fum |f Anfw. 10 

3. If a boiiyj in an eternity », 9i9ve, Qver 400 miles, in 
fuch fort, that at the end of any equal intervals of time,, 
the fpaces moved over be in a geometrical progre&on ; 
what wiil the ratio of the feries m ? Aftfw^ }$« ' 

■■ ' . ' ■ ■> : 

«■ i II I III ■■ ^ 

, . ' k 

iXXVi. {y p E R M U T A T 1 Q N. 

fl £ R M U T A T I p N is the changing or varying the 
. order of things/ ' -' ' ' "'. •" •"^' ^ 

Rule. Multiply all the given teri^s qoji^i^i^^lx. QM. 
into another, and the laft produd will be the'Anfwer* 

Exam. I . How oftto might a family 0^7 perfons dine 
together* and be placed evjery day in a diiFerent poficion \ 

1x2x3 X4X5K6 X7»«504Oidays the . Anfw.. j^eqniii^d. 

• Exiim. 2. Hov0^matfyclsa!%t»nMty^beiai{ig:^M ir>i3clb, 
and how long would they be ringing but once over,'al9»J 
kping 3 fecoQ<b $Q evexy rp^pd 2 .{ ' .> 

Anfw. 479001630 changes^, The time 1437004^00 
fec9nds. «>> 45 y;earsj. 27 weeksi 6 days, 18 hours.. 



* . 
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§ "^iVTI. inter efi' and Annuhies, 

TO write all the ruUs in words at lengthy relating to 
the bufMicrs of littered and Annuities, would 
fwtil this Treatife beyond its intended limits : therefore 
I (hall exprefs the ruUs (or Theorems) algebl'aiqdl/^ 

L OfaJingUJum 4ifh§aney pmd eitbir bf/grit or of or it 
is du€. 

I. S I M P L E INTEREST. 
For the defixiitiony fee page 98. 

Let p, n, m, be put to reprefent the fame thi&gft here 
as in pag^ 98, and r » the ratio'of the rate, or intereft di 
i1. for a qertain time, as a year, &c« Then by propor- 
tion. ' ■ ;' ' ■ ■ • ■ ' ■ •• • ' </. 

ipal (p5 
'^'^ - - * ^ * " (or the 



r I 1. : r : : p : pr, the intereil of the princi 

Yi yr. : pr :: n:'prn, the iiitereft of p I 
(. time n. 



*' Tlfen p4triu = the adfiomft'or'arrear attfiA cn^ of 
the time n« *. . • .^ . . 

H^^njSe w«'5iivctK^fe four .TJieprems, :. '^ ^ 

I. m "* P+P'n» •^^^o P» '» "'» '*"* gtvca, , 
By thif Theorem Table I. w^is conftrnftcd. 



'r« 






a. p*a: mH-m + i, when n^,r, n, arc given. 

3. n « m— p-f-pr,.wlMMrj^.p,/,^frf jgiv<».-^ 

4. r ■« m— p-5-pn, whca m, p> ngrare given. 

- ' ^fcotf^i 1*F nJiJ (t)Tor ioiere* cP i). OrTa^yBafc t3 fifind 
thus : as 100 1. t is to its rate of interes <-i ./<) ji« ,irl. tp itji 
rate of intereft for a year. 

s. COM. 



' { aS9 > 
*. COMPOUND INT,EREST. , 

Let p, 1)9 r, tn reprefent the fame as beforcy and pat 
X bss !4i. the fmcunr of il. lor any given time, as a | 
year &c« at the rate r. Then x may be found thus, viz* 1 

Aj I <H> 04*5 ::i: i,045«=x. at 4f per cent- 1 
( 100 ; 105 : : I ; 1,05 ««x, at 5. per ceat. J 
ftnd lb on for any oth^ rate of intereit. . 

year** 

^^ ,. _- . - . amount 

prop. 



in giimici '-j^^J I 1, .x::px : pxx — *d: > amouj 
rop. continued. ^ ^ j . ^..^^^^ . f^xx^j^^ J ««• 



• And as \U » x .* ; p: px-=nth, years amount (=am). That 
is any principal (p) or furaoi money Xed by the amount 
of il« involved to a po^\er whofe index is denominated 
by the number of years* gives its amount. Whence 'w« 
Jiav« thefe four theorems* 

I. m » pxx , orniralog. p+Iog. xXn, whenp» n, x 

arc given. 

a - 

• «; pi^ m-^x J o^pm» h^ X|^— log, xxii» when 
an, n» x are given* 

3# • n *= X , -rf 3f, or log. n ^ log. -jfa^iog. p -5. x# 
when p, n, x are gtven. . « 

Note. JA fignifies a continttal divifion by x, r fee Prob* 

./ • n , ' ! .. 

ift, in Gcom. Prog.) and x ae m-f-p • the amdant of il, at 
the givcDVatc in the required time, f^' - - ' . : 



^ 4. xsiKiiH^p-) n ^.ppr X Jog,7j«-f^logr pi^^ii, i«lien 
p, mtBt art given* 

jNotc.. Table II. is conftni^ed.by (bccee/Kvely invoWnff 




•MOD .t 
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The fevieral powers (or tabular numbers) arc the aiXiounta-«f 
il. for fuch a number of years as is exprcfled by the index of 
the power to which the iirft years amount ofil. is^raifed* 
Any fum of money multiply^d by the amount of il. for any 
number of years^ (found in the table) will g^ive the amount of 
that iiim of money for the faid number of years The fame 
as expreffedr by Theorem xft. from which die other three are 
d educed • 

Que JiTiONS t9 excercifi the firfl Tieorem^ iotb rffimple and 

compound iMttreft^ 

I* If 575 1. (p), be put out to intereft, what will it 
amount to in 7 years (n)» at 4 per ceat./implt or compound 
Ittteteft f 

Here rr:.04 and xrrr+i^i.04; then m=:p4-prn 
^575 +57 S ^ •04 X 7 =:736l\ theamonntrequired at iinip:6 

atf reft. Again, mr:pxx'*sr 575X«-o4"' ^=756,66071. 
Or 7561* 138- 2fd. the amount required at compound 
iatereu* 

By ibeTahhim Look into Table I. under 4 per C^ and 
againft 7 years you'll find i.zS the amount of i|* for 7 
years at 4 per cent* 

Then m=575Xi.a8=736J. as before^ And inTa« 
blell. you'll nnq the amount of il. for 7 years at 4 per 
cent. com. intereft to be 1*31593; then 575x1.31593 
^1756.65975. nearly as before. 

8. If 1251. be pnt out to interefi, what will it amonnt 
to in 15 years, at 5 percent, fimple or compound intercity 

Anfw. At fimple intereftaiSL 153* at compound 2591. 
17s. 3d. 3. 6q. 

3* If5ol. los. 6d.. be put out at interell, what will it 
amount to in 30 years, at 5 psr cent, fitople or compound 
incereft ? Anfw. At fimple interell 1 261. 6s. 3d. and at 
compound 218L 75. 3d* 3.37q, 
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QVESTIOKS fo exern/e the feconti^ lemm^ both ifjmplt 
and ccmfcund hterefi. By the 2d TheoieAi (both fimple 
and coippourid) diiconnt is calculated, x 

I. If 736 L (in^ was to be paid 7 years hence (n) 
what is the prcfcnt value (p), diftounting ac 4pcr cent- 
liinple intereft / 

By Tab, I. theatnop ptof iK for the fiven time and 
rate is i.afe=nxr+i ; then p==ro-hnXr+ 1=^736-5- 
1,28=575 1. the prcfent value fought. 

2* U 75(^,65975] (m), was to be paid 7 years hence 
<n). what is its prefent worth, difccunting at 4 per cent* 
compound in terefl? 

, By Table II. ihe awottftt of 1 1. is 1.3 1595 (=^t-04 
raifed to the 7th power) for the given time and rate ; then 

pr=m-^x" =1756.65975-1-1. 3i593=:575U the prefent 
worth fought* 

3. What principal pot out for 15 years will amount to 
21 81. i 5s. at 5 per cent«fimple ioterefi» and 259U 1 7s* 3d. 
3. 6 q. at Compound ? Aniw 125 1. 

'4 \Vh at principal put out for 30 years at 5 per cent, 
will amouct to 126 ]• 6u 3 d. iimp-e interefland to 
diSl. 7s. 3d. 3^ 37 qr. at comfoond? Anfw.'5^^ol. ios.-6d. 

Ou EST IONS /fl ^ird/i the third ^hiwm hQtbJmpU awi 
ccmfonndintircft. * - 

1. In what rime will 575]. (p), amount to 736I. (m)» 
at 4 percent, il m pie intereft, and to 7 5 6.6597 51.(01 ),a^ 
4 pc! cent, compound intereft f ^ 

Here «:=»— F-?-pr=:736— 575^575X.C4rr7 yean 
at fimple interefl. 

Again, w x"s==m -r-P=r756.65975.f.57ct=i.3i593 the 
amount of il. which being continually divided by 
1,04. (x) till nothing remains, the number of thofe divi* 

fions will be 7. Which x"-H-x=::7 years at compound. Or 
feck, i>3»593 in Table II. coU 4. per C. and you'll find 
it agaittft 7 years, the time fought» 

2t In 
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2. In what tira« will 125I. aiioiiDtto ztBh i;.s at 5 
per cent, fi oipbinttjrcft, and to 259!. r7s. 3i. 3.6 qr. gt j 
per cent, coinpauod intered? Anf-v. la 1 5 years. 

3. Iirwhat time will 50L 10s. 6d. amount to 126!. 6s 3d, 
at fimple infereft, and to. 21 81 7s* 3.d. 5.379 *^ con^ 
poand intereili, the rate b^ing j per cent- eaci t 

Anfw. 30 years. ' 

QuksTiONs foexercifi the ^fhThiarm, boti of limple and 
compound intereft, 

I. At whac rate will 575;!. (p>, amount to 736!. (m),. 

atfiiupleinterell, a^id to 756.65975I (m), at compounU 
liitereit, in 7 years ? 

Fn-il ,=:m— p-;.pxn=:736— ;75-?-575X7=.04 the 
fKnpIe intercU of it, and as j J. ; .04: : 10 j1. : 4 the rat<? 
per cent*- 

2dly. x"orx^=ni-f-p=r75:6.65975-f-575 — i>3>591 
the aoipuatof iLfory years a; cum^ouad iniereil ;> tk'^\x 

. a" j i. 

3i=:m-T-p^. "^51^31593 1 :=5:|.04 Ae amoam of il. foi» 
a year at 4 per cent. Or thus* feek the number <>3i593 
(m-T-D/^ over againft 7 years in Tab. II. and you'ii ki\^ 
k under 4 per cent, the rate Tough c. 

2* At what rate will 129I. amount to 21 81. i;s« at iim- 
pleintereHy and to 259I 173 3d. 3*6' q. at compound in* 
aereHj in 1 5, years \. AniW. At 5, per cent« 

3 At wnatrate will 50I. los. 6i.'amountto I26lj*6s« 
3d. at fimpleinterefty and to 21 81. 7s. 3d. 3«37qr at com- 
pound intercllin 30 years? Anfw» At 5 percent* 



■«i 



il. Of Annuitiesy Rents^ or Penjims^ &c. 

in Arrear. 

ANNUITIES, RENTSi or PENSIONS, &c.arc fe* 
veral eqiial payments, due at fever^rl equal times; 
as yearly, haU yearly, or quarterly : and whea they re- 
'main 'unpaid for any number of payments, they are then 
faid to be in anears. 



1 



(263 ) 

!• Jllo*mng fimple Intirtft* 

Pat a r= annuity^ rent^ or fenfien ; n =: years, or nom. 
ber of payments it is forborn; rziintercft of iL for a 
year,&c. mzrwhole arrear. *Tis evident, i.:r :: a : ar, 
that is, the intercil of a* at the rate r^ per il» per aonam 
is ar. 

But fa T fift T 

2d I 

greffioi. U + SZ7 xar3 Ln^ J 

Therefore by the 2d Rule. Prob. i« in Arithmetical 

^rogrff* the fam of thoreamoantsis2a-f n^ i Xarxfo, 
or the amount (tn) of the anauity (a) at the nth } ears 
end. Whence vve have ihefe four Theoiems. 



»• la^ n^i x«r3 t 



inariihme-J a + I sr (.• tv J *<^ I years amoiint 

tical pro-ia+aar f ""n 3d f (m) 



f« mr=2a-}.n^i xai xfn, when a, n, r, are 
given* 

Note, By this Theorem, Tabic III. was conftru£led« 



2. a=2in-r-«+nr— rxi», when m, n» r, aregiven» 

when m, r, a, are given* 
4. Tzz^zoi •-2na-T-an*^ an, when m, n, a, are given* 

■2* Alkwing Compound Imte,'ifi, 

liCt a, n> r» mi represent the fame as before, and let 
xni + r, the amount of il. for a year. Now fincc the 
amouQ' of ih *n n years is x*^, its ipterell for that doe 
will be x"^ I ; but <or a Angle year is x— i =r. There« 
fore fay, as the interefl of 1I. for a year : is to its intereft 
lor the j^iven time :: fo is the annuity : to the amoont. 
Thus, as x^ I : x"^ *^ I :: a : ni. The refoie, by xing 

sneatti and extreams, m xx«-i :^ x"-— i Xa, Whence wc 
have thefe four ThcorexD** 



<*m 



I - ■ " 

^ t. m=:ax^»^a-7-r^ vi4}i:n 8».n»r> aregiren. (For r+i 
=x.) . 
l^ote, By this TheoreAiTabkiV'. was coaftrufled, 

'«• arzmXT-j-x^--. i, whca m, r, n^ are p;iveQ. \ 



tt^tm-mmmmmmmmmm^-^m- 



3. X c;rmxr-r-a, + i ; or n:=log^rm-ha — log.a-r^og^ 
aPji.when m, r, a« are given,' ^ ... 

4^ m-f-a, x-x — x" nin — a-f-a, when mi-ai n, are giveii 

From the equation above, xmay be foand,. and then r» 
, But this raurt be done by an. Alg^^braic-procefs. Ox, by 
hcJp of Table. IV. 

QuEs noNS • to^xefci/ecTh$9rm \Jlc htb ofjimph Mutcm^ 

ppuna fnterrfl^ 

u If 6ohyearIy rent ^;a)^ be for born loyears (n)* what 
, will be in.arrear (m),at tba; time, as 4|.per cent, fimplc; 
and compound in lerell ^ 



■^■^ » I nii i^g* 



0r, thus n ^— n,^2 , Xia x rrr 1 o x ir»— 1 0^2 X l X,04e; 

««2;025l. theiiippte interiJlof it annuity lor loyearj, 
to ivhichadd loi. the loyearsrcnt andihefi^n) {$ 12,02-^ 
the amount ( f .J, annuity for lO years at 4-|; per centAs- 
jn Table III. which was in this maimer conlt udUd. Then 
1^,025 x6o=72a,5l.=7zil. losi ih&amoum. 

2dly. r=:.045;andxi=: 1,045, who(eioth power is '^55297' 

Then m=:ax ' —a ~-r.== 1,55^97 x6o-.6o-r-,o4^.^. 
737'2^33i» tae arrear fpught, at cbinpoand intereit 

. Or thus, ,1,55297 X i— 7^.045^<2,28824L. the^' a- 

• moun ot il. ariuuity /or 10 years at 4^ j^e. cenu com- 

jfjcand intereft, the iune as againil to ytari unJe. '4! per 

c.. .n labl- IV, v^hitii lu tnis mauHer Wis couOrUwtcd. 

JD-t.. i2,i382rx6ciz:>j,,29261. z=sin,,tho- axreai as be*. 

^' 3; rr. If; 



' f 
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2* If 125I. yearly rent be forborn 16 years, what wilt 
be 10 arrear at that time, at 3|perceat. fimple and com- 
ponnd intereft ? 

By Table III. the amoon^ of iL annuity for 1 6 years is 
20,2]. ; then 125 x 2092=25 25U the arrear fought, at 
BmpU intereft. 

By Table IV. the amount of iK annuity is 20,9710} ; 
therefore 20^97103 x i25=:z62i937875U the amount at 
compound inteieii:. 

|. If 320I yearly penfion he forborn 24 years, what 
will be in arrear at that time, at 5 per cent fimple aad 
compoand intereft ? Anfw. 120961. at iimple intereft^. 
and 1424O164I. at compound. 

4. What will an annuity of 50!. a year amount to in 
30 years at 3 per cent. Iimple aad compound iiiteteft?' 

Anfw. 2152,51 at £niple, and ?37S^7705K at common 
intereft. 

Note, If the rent or penfion , is payable half yearly or 
vnarterty* the method ot proceediiig (in all the 4 cafes) wtJl 
ftill be the fame, provided n he always taken to cxprefstbe 
number of payments, and r the intet^ft of il for the time in 
whkh the fi\i\ payment becomes due. The Tjibles being ad- 
cuiated for yearly paymenis, are of no ufc for h^lf yearly and 
quarterly: and as the bu(ir.e& of theie payments at compound 
uitereft, is heft performed by the X<ogarithmS| I (h.ll oniy 
^iv« a few examples^ in the ieTcial ca£es» at iimple intereft.. 

5. If jol. (a) half yearly rent be forborn 10 years,, 
what will be in arrear at that tlme^ at 4^ per cent, fimpie I 
inteicfl ? 

Here r=:20 the nomber of payments^ and r=:,d22« 
II of ,0451, , . 

Thcn> m r: 3<^ X 24. ^^x-? 0^^0225 X *o = 728,25 T. 
=^7281 5s. the. a:rear fought. 

6. If ijl (a) quarcrly rent be forborn K) vears, what 
^ill be m arrear at that lime, at 4 per ccnuiimple in»- 
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Here iias40, and r=:,oi 1 25 (| of ,045), thca 



in=:iSX2+39x*4X,oii25X2o=:73tI. izu 6d. the 
arlrear ibughc. 

7; If -300!, half yearlfpenfioobs fbrborn jpyears» what 
will it amouDt to at 4 per cent, fimpk i^tcrcil i 
Aafw. 327oL 

8« If isol. qoarterly peafioa be forborn 5 years, what 
will it amount to at 4 per cent, fimple intcreft ? 
AnCw. 328r5L 

Questions to txerd/eTbeonm zd^^ffimpU and cm^ 
pound Iniirejt. 

I. What yearly rent being forborn lo years (o), wilt 
limoant to 721,5! ac limple iaurcib^ and lo 757,2933!. ac 
compoiind, at 4^ per ceni I 

ift, a=:72i,5X2-T-2+iox,045— ,04.5x10 =:6oL the 
yearly rent, by i&mpJe intcreil. Or ^y Tao. 111. The amount 
of iL annuity is 12,025} tncn iiL=:74i,5-s-i2,o25=:6o!t 
.the reiu as belore. 

2dlr, a=737,a933X.045-e-t^^''*— ,~6oL the 

jrent* by compouna intcrell Or by T.blc »V. The amt« 
of il. annuity is 12,^28^2*; tnca /}•• ^2926-7-12,28821 
r::6o the rent, as before* 

2. What yearly rent.beiag forb orn 16 years atjfper 
cent will aiBounc to ^525! at fimple intercft, and to 
2021,^78751. at compound } Auiw, 1Z5I yearly renu 

3. What yearly peoTioPn being forborn 24 y^ars, a. 5, 

percent, wiii douaiu to 12)96;. ^c uia^^ e intcreft, and to 
14240,641. at compound ^ Anfw. 320I. yearly* 

4. What half yearly rent forborn 10 year?, at 4|pe^ 
<;enc; Will amount tj 728., 2 5I ut iiinple incercit? 

a=a723.25 X2^2+2.>X*0225— *0225X40=:30l, 

the half y<iariy*srei*u jj. What 
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f. What quarterly penfion fbrborn xo years will' 
amount to 731 675I. at4| per cent, fimple int«rell ? 

a«73u675 X 2-7-2 +40 x,ou25 — fbliis X+oxisU 
the quarterly penfioa f,.ught, 

6. What half yearly penfion forbo^'n 5 years, will 
amount to '^cToi. at 4 par cen^ fknple intereH ?' 

Anfwer 300I. half yearly. 

7. What qaarterly annuity ForhDm ^ycw, will amooot 
to 3235!. at 4ii pec cent. £m pie intereft?. Auftv. i^oL- 
qu<irterly. 

QuBSTiowfi /o exftrije TbecSremy 34/. ofbothJimpU auJ- 

1. In- what time (*i) will 60I. (a) yearly rent, at 4|d* 
per cent, amouni to 721.5I '(m)atlitnpJie inter^H, and to* 
737**933l»(nj) at compound? * : 

' pirdzr:^ — fr~2H72 &c. 22=471^845*84; then 

n=:V^72* 5X2-i-,o4:x6j,.+ 47*'^452S+.l' — 2i^yt =: 
10 years the time foughl: :. by ftmple iatereft; * Or thai, 
fit/, r*-nt amount rent amount 

As 60/.: 721,5 :: I : 12 025I. theamountof il. 
annuity ; wh^ch being found imcoh 4^ p^r cent Tab, ill* 
Hands over againll : or years the time fought. 

2dly X =JiiXr-i.a,4ii r=737 2933X.o45-^6;4, +1=- 
R55297, which. is fuch a p.)wer of x;o45 (x), ^^"Oie in- 
dex is the number of year.-?.. /Therefore 1.55297 (x"),i)e* 
ingconiinually divided by i»045 (x) till nothing roina-.ns, 
liic number of thofe divifions will be nrz.io, the years 
fought; b> C-)mpound intereft. Or, fmce 1,552^7 is the 
am-unt ol lUior he required time,. at Compound intereil,, 
feek it in lab. IL col 4|;pei' C. and it ila<ids oVer 
agaihft 10 years the time fought. 

2. In wh^t time wj?l 125I. yearly rent, at 3I per cent, 
amount to 2525I. at {uv.\Ae intercli and to 262^,37875}. 
at. compound in lere/l.f. Aniiv.lii 16 years. 



Ih. 
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3. In what time will ;ol. yearly penfion at 3 percent* 
amoQot to 2i$3,5l«at iimpie iatereft» and to 217897705U 
at compound ? . Anfw> In 30 years. 

4. In what time wilt 300I. (a) half yearly penfion^ 
amoont to 3270! (m). at 4 percent* £lmple intereft ? 

Firil r=;,o2 , and z -=? — f «" 49»$> t hen per Thcoi* 

P=^3«7oX2H-30oX,o2,+49,S X49,S^ —49,5=10 

half years, rrj years the time fought. 

5. In what time will 150I. quarterly rent amount to 
32851. at 4 per cent« fimple iptereft ? 

Here rt=.oi and «= J— 1=99,5 then per Theorem. 

m 



■■ ■■iiliM K i*' » r ^^ 



^Ty^zSfx'z^ f5ox,oi, +99»5X99'5 * "^9-5^ 
*o quarter8a»5 years the time fought. ^ 

6. In what time will 30I. half yearly pcnfion, amount 
to 728,25!^ at 4^ per cent, iiniplc intereft I Aniw. in xo 
.years* 

. 7. In what time will 15I. quarterly rent amount to 
7S*^^75l• at 4| pcr»centf fimpic ioiereil. AnfW. in la 

years. 

QuEs.TioMj u ixercife Thtortm \th^ l^ah fiwpU and 
t9mp9und intend, 

I. At what rate will 60I. (a) rent, in 10 (n) years amt; 
to 721.51 (m) at fimple intereft, and to 737*29331, (m) 
at compound I 



Firft ft=:72i.5 X2— box 16x2—10x10— i,a 00=: 
,04^, then |OOX,045 =3 4^ per cent. By fimple in* 
tereil. 

» 

Or fay. as 60 rent : 721,5 amt*: !i ren^: 12,025 the 
amount of il. annual rent Seek this number over- 
againft loycarsinTab* III* and it is found under 4 J 

ft 
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2dly. Say a8 6orent:737»2933aint. :: i rent: 12,28 S'zi 
the amount of il ann ual rent at compound interett. Seek, 
this number over-againfl so years in Table IV* and it 
ftaads under 4I per C. the rate fought* 

2. Ac what rate wiil 125I. rent amomt to 2575 K at 
fimple intereft, and to 2621,3787^(1. ai compound^ in x6 
years ? Anfw. At 3I per cent. 



HI. The fre/ent value of Annuities^ &^c. Or 

RULES for finding the difcount. Sec, m buyinir and 
felling of Annuiuesy Feniions and Lcaies in. Re* 
VtriioD, &c. ' ' " 

I. Comfutid atfimpU Interifi. 

Let V sss prefent value, a==: annuity, n =:time, r = 
ii)teref! qf iL Hence havethefe four Theorems j. whici 
ibives the quefiiona appertaining to this beacf. 



u v=na+|«*— nxar-i-rn + i, whensj r»]i»aregiv«fl, 
a. a=2+2l^X v^2 +n^-r Xn, when r/r, n, arcgiven» 



3. n*ty'^v^ar,+2^i— zj (putting 2- — — -^ — i ) 
when V, r, aa are g.ven* 



4. rz: 2na — 2v-7-2 v 4- a — ua X n, wiea v, n,. a» are givei| 

%. Cmpuud ai cmp^mtd Inttr^^ 

Put 3t~r+i the amo|int of »4ie annuity for a year. 
Hence the four following Theorems will ftlve the quettioa9 
appertaining to this head. 

I, v=:a-^a-T-x", when a,* x,n, are given. 

X 

%. asjvr-i-i— ^-rx% when, v, x, n, are giveflt. _^ 

s 
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whco^*?^'^'^^ ^^ n=:log.a — bgX^r -r log.x, 
wiJen 7, X, a, arc givch. ^ 

whlri,^!*^'*"^* "* ,'=^*' ^^^** '^^ *' "» are given, from 
r^'Cn equation x and r may be found. But this cannoe 

Tabk"^ ^ *^ Algebraic proccfs ; or by help of the 

^ofind. hy the Tables^ the pre/eut nvorth of\l annvity tQ 
continue a certain number cf yi4irj, at a given rate either 
,fi^P^orcmptundIntereft. 

^^?lf/^r'^ '^* '^^^'^^ ^' *"^ ^n- ^^^i* fimpleinterelt ; or II. 
ana IV. for compound intereft. And under the given ratc^ 
and againftthe number of years (if within thi limit of * 
tfic Tab es) in both Tables, you'll find two namberi. 
wnich take out and divide the latter by the former, for 
the prefent worth. 

E^. I. Wharis the prefent worth of «1. annuity to 
5^^^'*""e 'J4 years, at 5 percent fimple and compound 

Numb; Tab. I. is 1.7 Numb. Tab; III. isi8,cc. 

Numb. Tab. II. is 1.97993, Numb. Tab. IV. 19 
I9>5986jj then 19.^9^(^1-^-^ ^9: 991^=^9 fi^%(>% the pre-- 
ftnt worth at comp. int. "^ ^ ^ 

Now having found the prefent «'orth of il. annuity for 
any number of years at any given rate per ceLt. tfie pre- 
fent worth of any other annuity ( whether fimple or com- 
pound^ mjty be found, thus ; 

As ll. annuity -r is' to its prefedt worth :: fo is any 
other annuity : to its pr«fent worth. * ^ 

QifcBSTIom /• exerci/e Theorem %ft. Jmpk and cotHptmnd. 

« 
I. A field is let upon leafc for j8 (n}years^ at4l. (a) 
per annum, and the leflee is defirons to make prefent pay« 
ment, provided the l^Ierwili' aUowhim 5 per cent»ho«/ 
much mull be paid'down^ at fimple orcompoond in« 
terellf 
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Ift. V=:^X l8 + fl&X 18—18 X4X,05-M»X,O5+i 

:r54U atfimpleinterei^. 

Or thus, numb, in Tab. I. is i, j.^namb. in Tab. Ill* 
is 25,65, then 25,65-*-i,9^i3.5l the prcfent worth of 
il annuity for 18 years at 5 per cent. Now as 
il' 2 ^3»-5t*4^*- 54^» the prcfent worth at fin:ple intereft 
as before. 



adly. v=4^4-^i.4o662^,o5=46,7s83L=«46V«5»- ^^ 
the prdcnt worth at compouad intcrelt. Or thus, ntim« 
berin Tab. II is, 2,40662, numb, in Tab. IV. is 28,13238a 
thcn28,i3238-r2,40662=:ii,68958l theprcfent woiihi 
of il annuity for the given time and rate at compoond in- 
tercft. Now as il. : 1 1,68958 : '.j^U : ^6,7$^}^^^ ^^ ?'«• 
(ent worth as above* 

2. What is the prefent worth of looL to continue 7 
years, at 4 per cent, firople and compound latercft j 

Anfw. At fimple interclt 612I. los. and at compoond 
interelt 600I 4s* 

3 How much prefent money muft be paid for a field 
let for 18 years at 4I. per annum, half yearly payments^ 
allowing 5 prrcent* iimple intereft ? ^ 

Here a=:2L 0=36 paymentrt and :=>025 then 



▼=2x36+^36x36— 36x2, X025 -J. 36X,025 + i=s 
54f^l. the prefent worth required. 

4» What is the prefent worth of 6ool, per annnm^ pay* 
able quanerly, for 5 years at 4 pe; cent, fimple interefl ? 

Questions to exercifi Theorem zdfjtmpk and comp^tmi. 

I. What annuity to continue 18 years (n), will 
54!- (v) ready money purchafe at j per cent, fimple im. 
tcreft, and46.75832l. (v) at compound intcrcH I 

ifi. 
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ift. a=2+i8x!X,05X54^24i8x.05— ,o5XiS=4n 
the year s rent required. Or by the ^ aWcs I. acd JII. 
find the prefent worth of il. annuity, which is ii.cU thca 
a« i3»Sl- •• « •• J4I- : 41^ as above. 

2dly.r=,o5,x=i,o5 ^nAx^zzz,^6662 (fee Tab. If, 
tinder 5 per C. and againft 7 years), and 1— l^?,4o66i 

=,5845 ^!?<^n/f46;7583*X,o5-i.,c8i5=4l.theyear. 
ly rent required, by compound intercft. 

Or by the Tab. II. and IV find the pi^fent worth of 
11. annuity, which is 1 1,68958!. 

pr,' w. ann. pr, w. 

Then «s ,,.68958 : , :; 46,7583a j 4 j,nwi,y. 

2. What annuity (or yearly rent) to continue 7 years 
at 4 oer cent, will 612,51. ready money purchafc, allowine 
iimple intercft, and 600,2!, allowing compound intercfl ' 
Anfiv. lool. a year. 

*a!* kT'^'fr" ■ ^,'^^ '1* "P^" '"^« ft' • 8 years to come, 
payable half yearly, what is tljchalf year'/rent, the pre' 
fent v^orth at c per cent, fimple inteieil being c+fyl. ? 
Anfw. 2I. the half year's rent. sa'^r^ 

- «tl^.ot* qnarterly penfion to continue c year., will 
antereft i Anfw. 150I. quarterly penfion? *^ 

Q«B5T,0N. /, exsui/i Thtonm id.. Jimpk andamp^und. 
t \ ?°7 ^ "^y °"« ''«'^« a leafe of lool. ral a vear 
or lor 000,21. (V) at compound intcitft ? 

Here r=:,04, and 2=? ^^^! ^,0 ^^^ ,1, 

^ "-r a r— '^*57S» then per, 

—18,3753=7 years, the time required. ' ^ 

rent pje. w. rent 

iiorih ol iL annuity for an unknown Ume, Then take 



A a 



fome 



i 
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fome year by guefst And find the amount by Tabk III. and 
the prcfcnt v^onh of that amount by Tab. I Jf tkts a- 
gree not with 6,125!. try again • and by a few ca fy trials 
you'll ccme to the truth. Ill (hort lhns» fet dcwn the 
■correfpondin^ nunnbeis in Tab. ill. and I frtdiionwife, 
in order to approach continually 106,1251. which at laft 
y 0^*11 obtain t 

Supporesyear, ±!^ ^ ,,e &c too little. 

I»12 

5 yean M r: 4,5 too little. 

7 years 7«^4 _ ^ • - *• . • 

~g 2: 6»H5 J"ft* So 7 years IS the 

•»*® time required. 

And in like manner you may proceed with Tab. IV. 
and II. for compound intereft. Or as follows, by the 
Theorem* 

x^nioo-^ioc— 600,2 X>o4iri, 31593 the amount of 
il. at compound intereft. Seek this number in Tab. IL 
col. 4 perC. and you'll fin^ it againft 7 >cars^ the time 
fought* 

2. If an annuity of 4L a year, at $ per cent* be fold for 
54I. ready money^ at iimple interell, or for 46.75 83I. at 
compound intci'eft, what is the time of its continuance i 

Anfw. 18 years* 

3. A Icafeof 4!. per an. payable half yearly is fold fof 
54^5!. at 5 percent, iimple intereft, what fs the time of 
contiDuancey Or numbrr of payments? ^nfw. 18 years* 

4* An annuity Of 600I. per annum payslbte quarterly, 
is fc/d for 2737I j6s. ready moneys allowing 4 per cent* 
^mp'e interell, what was the time of continuance ? 
Anfw. 5 years . 

Questions foexerd/e Tketrm /^b. JmpU and comp^nnd^ 

I. At what rate per cent, will an annuiiy of lool. (a) 
ayear produce6i2,5l (v)prefent worthy at fitopieintere^, 
and 6oc^al. at compound, in 7 years (n) ? 
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r=^o^, therefore the rate is 4 per cent* fi mple in tere ft. 

y\gain, fay, as loo ann. : 6oo>2 pr. :: I ann. : 6,002 » 
the pic'ent worth of il. annuity, at an unknown late of 
€omp»>uncl interell. Take fomc rate of intereft by ' 
gue(s and find the amount for 7 years by Tab. IV. and 
the prcfent worth of that amount by Tab. II. repeat this 
work w^th Other rates, til the refult be 6002, Or in" 
fhort thus, (tt down th3 correfp indent numbers in Tal>. 
IV* and 11. f.-ai\ionwife, and you'll approach to the rate 
foaahtby a lev trials. Tuus, 

Suppofe 3 per cent, j^ ^ g^^^ ^^ 

%l per cent. 7,77 ^ • ^ ^ ^ *• 

^* "^ jUlL* = 6|I» too great* 

4 percent. 7,89829 . , _ 

^ '^ ' — - — ^- =: o»oo2. juftf 

M«593 - 

Therfeore 4 . per cent* is the rate requiredt by com^ 
pound intereft* 

> 2. At what rate per cent, will 4I. yearly penfion prot 
duce <;4l prefent woriji at fimple intereft> and 46!. 153* 
ad* at compoond interell, for '8 years ? Aafw* At 5 psf 
cent. 

5. An annuity of 4U per annum payable half yearly^ 
having 18 years to come, is fold for 54f^l- what is tke 
rate percent fimple intercil? Anfw* 5 percent. 

Note, The queftions relatinar to annuities, leafes, tec. takeft 

in reverfion, are folved ('n all the 4 cales) by the application 

of the Theortrms relating to the intereft of iiioney, and thofe 

concerning^ the prefentworthof ann lities, both Ample and com- 

« pound* As for example (iu tlie Erft cafe)* 

What il the prefent rvalue of the re*verftoit of a leafe of 
lOol* per annum to continue 7 years 9 hut not to commence tilt 
tke end of ^ years^ allonjuing 4 pe^^ ce»t»Jw^le or twip^und 
interejip By Theorem ift. page 269* 

A a 2 ir =8 
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r=:iooX7+7X7— 7-^«Xioox,04-rl.+7X»o4= 
612, 5L the prdfnt worth of the annuity for 7 years, via. 
^hetimeofits cont^ooance* 

And by Theo- z. (page 258) p=s6i2,5«4-5X,o4+i= 
510,4161. &c. the prefent value required ; bv fimple in. 

tereft. 

Again, r«,04; x»t,04; x"—*^ =-1,^59 3 ; and 
x^ zz 1 ,2 1665 ; as found in Table IK Then by Theorem 
I. page 269* 



V=:ioc-7.ioo-rij3i593; -r- ,04=600,2!. the prefent 
▼alue of the leafe for 7 years » the time of its contiottance. 
Now find what fum put out for 5 years at 4 per cent* will 
amount to 6oo,2l. By Theo 2. (page 259.) 
pz=6oo,2-r 1,21665=493,346481, the prefent value requir 
gd ; by compound inteielU 

I fhitiik it medlefs U gi*ui examples in the other threi cajei% 
€is it *W0ukl hut ojthf he treading the old path over agaiv^^ as 
tn-ij he *f(en by the example a&o*ve. 



^ IV. The valuation of Freehold Eft at es. 

RULE. 

WHEN Freehold Eftates are to be valued; divide 
1 Jjy (r) the rate of \\ the quotient (hews how 
xiaoy years putchaie it is worch»at compound intereil. 

Or if the annuity Or re tit be required; multiply the 
purchaie money by (r) the rate of i I. for the tinnuity. 

EXAMPLES. 

If. What is an efbte of 6ol. a year worth at 5 per 
cent ? 
Here i-r*>05a 20 years purchafe. 
Or 6oX20i;:i20ol. tbe purchafe money* 

2. What 



■J 



2. What annufQr can I boy ^r tzooU a(5*pereentf 
H^i-e I ?oo> X ,o5«»6oL the annuity. 

h ^^ 6oI. (a) a year can be bought for 1200I. (v) ; 
nhat's the rate of interelf (r)? Here r=:a-f.v=«6o-r' 
Jzoo=,05 and ,05 Xioo=^5, the rate per cent. 

To Jitid thf iMlue of a FruhM Efiattt in Re^erfion^ at 
compound Infereft. 

Theorem I. v«{^x% when a, )r,D, aregiven, 
2# 3= V X r X x", when v, r, and n, are given, 

3. xn=.a^vr,andn=a x^^x. whenr, a, v, aregiVen« 

4. x« «-xa «a^v. when n, a, v, are given- From 
wliich equation x may be found and then t : bat this can- 
not be done, but by an algpbraic procefs. 

QttcHion uJf a freehold cHate of 60,5!, (a) per annum. 

to commence *o years henct", is to befjld, what isitworta 

allowing the purcbafer 5 per cent, for prefent* payment \ 

Here xa or x'o« 1,621^9, andn=io, then pef Thco. i. 

Vf« -^-f- i,62889=742»837 1 si- the. value required 

Q^cftion 2. If a freehold eftat? to commence loyeara 

her.ce (-0 is ^o^'i ^^r 742.837 'S^* (v)» a'lawing the pur* 
chafer 5 ^^er cent. What is the yearly rent ? 

Theo. 2. a=«742,837i5X,65Xi,62i^89=.6p,Sl. the 

ycailyr:nt.. 

3. A freehold eflateof 60,5! (a) per annum, beinfj in 
reveifian, IS faldfi»r'742, 83-^15!. (v), at $ percent; how 
long i.uli the parchafer be before he enters upon it > 

jif^=s:6D,5-r742, 83715 x,o$=«=i, 62889, berng fuch 4 
prwc' of x==lj05 5 w.Yoie index is the number of years : 
Therefore x^-H-x= 10 years, the time required. 

S C H O L I U M. 
It IS contrary to law to let out money at compound inte* 
reft Yet in the valuation of annuities, ic is: uUvaystiia 
cvilom v* allow compound iotcreft i for b^ iiaipljiatcreit 
thty w'juid be ovtr-vaiued» 

Aa ^* 
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Table t.' 

ATabkof theamountof il.for Yean, atfimple intcreftt 



YtSLXs. 


3. per C. 


3i per a 


4perC. 


4|pcrC 


5 per C. 


1 


1,03 


1*035 


1,04 


1,045 


1,05 


2. 

* 


1,06 


1,070 


1,08 


1,090 


IrlO 


3 


I; 09 


1,105 


1,12 


i*'35 


1,15 


4 


1,12 


1,140 


- 1,16 


1,180 


l»20 


5 


i.«S 


M75 


i,20 


1,225 


1*2$ 
1,30 


6 


1,18 


1,210 


i»24 


1,270 


7 


1,21 


1*245 


1,28 


'.3'5 


1*35 


8 


UH 


1,280 


1,32 


i>36o 


1,40 


9 


1.27 H 


1*3^5 


1,36 


1*405 


1,45 


io 


1,30 


i^SS*' 


1,40 


1,450 


1,50 
1*55 


11 


i>33 


1,385 


i»4+ 


1*495 


12 


1,3^ 


1,42^ 


I 48 


1,540 


1,60 


»3 


i>39 


1»455 


ifS^ 


'*585 


1,65 


H 


i>4« 


1,490 


1,56 


1,630 


1,70 


15 


1.45' 


1*525 


1,60 


1,675 
U720 


1.75 


16 


ii4d 


i;56o 


1,64 


>],8o 


17 


1*51 


1*595 


j,68 


1*765 


1,85 


i8 


1.54 


j>63o 


1*72 


1,810 


1,90 


19 


''|7 


1,665 


1,76 


'*&55 


1*95 


20 


1,60 


1»7C0 


J, 80 


1,900 


2,00 
2,05 


21 


1,63 


1.73 > 


1,84 


1*945 


32 


%,66 


1,770 


1,88 


h99<^ 


2,10 


23 


1,69 


1,505 


I192 


2-035 


2,15 


24 


i>72 


1,840 


1,96 


2,080^ 


2,20 


as 


l>75 


*^^7S 


2,cp 


2,125 
2,170 


2,25 


26 


1,78 


1,910 


2,04 


2,30 


27 


J,8i 


1*945 


2,c8 


2,215 


2*3 > 


28 


1.84 


1,980 


2,12 


2,260 


2,40 


29 


l,«7 


2 o*5 


2,16 


2305 


2,45 


30 j 


1,90 


2,050 


2,2(» 


2»3SO 


2,50 



TaV 
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Table Tl: 

A Table of the amount of il. for years, at compound inter«ft< 



lYear?. 


3 per C. 


3|per C. 

* 


4perC. {4! per C. 


5 per C. 


1 


1,03000 


1,03500 


1,04000 


1,04500 


',05000 


2 


1,06090 


1,07122 


J, 08 160 


1,09202 


1,10250 


3 


i»o9t73 


1,10871 


1,11486 


1,14116 


1,15761 


4 


1,12551 


i»i47S* 


1,16986 


1,19152 


1,21550 


5 


»»'59»7 


1,1^769 


1,12665 


1,14618 


1 ,27t>8 
1,34009'' 


6 


1,19405 


1,21925 


1,26531 


1,30116 


7 


1,22987 


j,-27ii8 


^3^593 


1,36086 


1,40710 


8 


1,26677 


l»3i68l 


1,36857 


1,42110 


•'>4774S 


9 


i»304-77 


1,36190 


l»4*33« 


1,48609 


J>55J32. 


>o 


i>3439i 


1,41060 


1,4^024 


.«»55^97 


^1,62889 


IX 


1,38423 


1^5997 


^539+5 


1,62185 


J,7»034 


1% 


1,42576 


1,51107 


1,60103 


1,69588 


J>79585 


«3 


1,46853 


>>5^395 


1,66507 


1,77219 


.1,88565 


H 


^>S«»59 


I»6i869 


1,73.67 


1,85194 


J>97993 


»5 


i>5S797 


1*^7535 


1,80094 


1,935*8 


2,07893 


i6 


1,60470 


l>73398 


i,87Z98 


4,01237 


2,18187 


«7 


1,65285 


1,79467 


,94790 


2,r 1338 


2,19201 


x8 


1,70143 


1,857-^9 


1,01582 


2,20848 


2,40661 


19 


'>75350 


1,92150 


1,0685 


2,30786 2,52695 ( 


20 


1,80611 


1,98979 


1,19112 


2,41171 


2,65330 


«i 


1,86019 


2,05943 


2,17877 


2,51024 


^,78596 


21 


1,91610 


*>i3i5« 


2,36992 


1,63365 


2,91526 


*3 


i>97359 


2,20611 


2,46471 


2,75216 


3»07'5* 


24 


2,03?79 


»»»iJ333 


.2,56330 


i>876oi 


3,12510 


»$ 


2,09378 


2,36324 


1,66583 


3*00543 


3*38635 


36 


,2,15659 


2,44595 


2,77247 


3,14068 


3*555^7 


27 


2,22129.; 2,53157 


1,88^37 3,18101 


3.73345 


28 


2,18793! «,62oi7 


1,99870 3,42V7<^ 


3,: 70 '3 


29 


^fZS^S^l »j7»'88 


3,11865 3>58+03 \ 4, 16.3 


JO 


2,427161 2*80679 


3,14340 J 3*7453* 4>32f94 



Tab- 
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Table IIF. 






ATsbleofiheamountof 1 1. annuity for jeart. 


11 Gmp.iniereft. 




Year 




sfprC 


Up.rC| »ip=rC. 


pcrC. ^ 




I 


1,00 


1,00 


1,000 






2 


J 


2,03 


2,04 


!,04S 






3 


9 


4.10. 


3," 


3.135 






4 


i 


3,21c 


4.24 


4,270 






5 


) 


5.35° 


S.40I 5.45" 






6 


i 


6, 52 J 


6,60 1 6.675 


6.7 s 






I 


! 


7.73> 


7.84 ! 7.945 


8,0 








8,,go 


9,12; 9,260 


■9,40 






9 


1 i 


10,260 


10,44 10,620 


10,80 






(O 


12,65 


■'.575 


]I,8o 12,025 ■ 


1 2.2s 






12,925 


13.2J, "3.475 


■13.75 






IZ 


'3-9'' 


I4,3i» 


14.64 14,970 


■5.30 






»3 


'5.34 


'5.730 


i6,i2l 16,510 


16.90 






U 


•6.73 


17,185 


17.64' 18,09s 


l8,5S 






'5 
i6 


iS,i5 


18,675 19,20 ■ 19,725 


20,25 






IO,6n 


20,200 20,80 21,430 


22,00 






■7 


2,,o8 


2i;75o 22,44 


23,120 


23,80 






la 


22,5, 


23.3SS 24.12 


24,885 


25.6s 






^9 


i4.i3 


24 9S5:2i,»4 


26,69$ 


27.55 






70 


25.70 


26,650, 


27,60 


28.550 


29,50 






21 


!?,3o 
8,93 


28,350 


29,40 


30.450 


31.50 






22 


jO,..85 


!1.24 


3' 39. 


33.55 






2J 


O.S9 


J'.SSS 


J3.I2 


34.3'5 1 


3S.65 






24 


2,28 


i3,66o 


5.''4 ■ 36,420 


37.8» 






25 3+,oo 


JS.SOO 


i,,oo 38,500 


40,00 


















26 35.75 


i7.37S 


9,00 +0,625 


42,25 






27 i;.53 39.2SS 


1,04 


42,795 


44.55 






2» J';. 34- +i«i3- 


312 


45,0,0 


46.90 






29 +iu8 +3,210 


S.'4 


47.270 


49.30 






3" 41-os 45.225 +7>4f>l 


49-575 1 


51.75 
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Table IV. 

ATableofthe amoont of il. annuity for years, at comp.interciE 



Ys 



2 

s 

4 
5- 



7 

H 

9 
lo 

ri 



3 pc'' C. 



3| per C. 4 per C. 



i»ooooo 
2,03000 
3.09090 
4 ^8363 

S»309»3 

6,4684.1 
7,66242 

8,89233 
10,15910 

11,46388 






12 

«3 

H 

16 

»7 
18 

19 

20 

21 
22 

23 

?4 
25 

26 

27 
28 

2> 
30 



12,80779 

i4»J9203 

i5.6»779 
17,08632 

18,5989^ 



2o> 15688 

21.7^159 

23>4'443 
25,11687 
26,87037 



I 



28,67648 
30,53678 
32,45288 
34,42647 
36,45926 



38*55304 
40,70963 

42,93092 

45,21885 

47.5754» 



1,00000': 1,00000 
2,035001 2,04000 
3,10622' 4,12160 
4,214941 3,^4646 
5,362461 5,41632 



4f per C.|5 per C 



6,55015 

7^77941 

9>05i69 

10,36849 

i'»73»39 

13,14199 
14,60196 
16,11303 
17,67698 
19,29568 

20,97103 

22,70502 

24*49969 
26,35718 

28,2796^ 



6,63297 

7,39829 

9,21422 

10,58279 

12,00611 



«3>48635 
15,02580 
i6,62684 
18,29191 
20,02359 



1,00000 
2,04500 

3*13702 
4527819 

S'47071 

6,71689 

8,01915 

9>3^ooi 

io,8o2ii 

12,28821 



1,00000 
2,05000 
3» 15250 

5*52563 



21,82453 

23>697>« 
25,6454 = 

27.67123 

2977808 



30,26947 
32,32890 
34,46041 
36,66653 
^8,94986 

4t,3»3«o 
43*75906 
46,29063 
48,91080 
51,62268 



31,96920 
34^24797 
36.61789 
'39,08260 
41,64591 



13,84118 
15,46403 
17,15991 
i8,932M 
20,78405^ 

22.71934 
24.74171 
26,85508 
29,06356 

3i>37H2 



6,8019; 

8,14201 

9,54911 

11,02656 

12,57789 

14,20679 

•5>9»7f3 
17,71208 

^9^59863 
21,57856 



^3*65749 
25»84036 

28^43238 

30,5^900 

33*06595 



44.31*74 
47,08421 

49,96758 

52,96628 

56,08494 



33*78314 
36,30338 

38,93703 



■p»" 



35*7J^^2i 
38,50521 

41*43047 



41,68919^44,50200 
44,56521 47,72710 



m^t'^' 



47,57064! 1,11345 
50,71 132 54,66912 

53*99333 58.40258 
57*423031^2,32271 

61,0070^)66,43885 

5 XXVlll,: 
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S XXVITI. lie Ruk ofFal/e Pofiihn, 

THIS rule takes its name from the method ina<{e 
ufeof todtfcover the true an^vver to the quefllon 
propounded, viz from guefling, or the making a fuppo- 
ficion of falfe numbers as if ihey weie the true ones, aad 
by their means difcpvering the true numbers (ought. 

This rule confifts of two parts, dngle and double: of 
Yvhichlfhail treat diftinflfy, and 

L Of SINGLE POSITION. 

Wheie one falfe pofition fufficiently enables os fa rr- 
folve the qi»cftjon propofed by the following RULE. 

Suppofe fome fit number, at pleafure, and try accord' 
ing to the tenor of the qucflion whether your fuppof^rd 
number be true or falfe : if true no more's to be done ; 
but if falfe» you muft oLferve what the falfe refiilt or coi^- 
eluiion is. Then fay by the tule of Thjee. As the falfe 
conclufion : Is to the true number given : :So is the whole 
or any part of the falfe number : To the whole or refpcc- 
live r art of the true number fought. 

Thus, let anthe ahfolute number given, xrr any fitp- 
pofed nomber ; sn the fum produced by x, whfn ordered 
according to the tenor of thequeflion. 
Then 8 : a: IX : ax^srrthe number fought* 

qJu E S T 1 n s, 

1. A man dying left joool, amongfl his three fons A, B, 
and C ; in fach proportion, that A*a part fhouM be. one 
fixth otB's part, and B's part two thirds of C's pare, what 
is the (hare of each ? 

Suppofe A to have iooL then B mud have 6ool. and C 
9' ol. by the tenor of the queflion. Now aoo-f 6oo + ^oo 
s=j6ooK the falfe conclufion, 

.1. 8. 
J 100 I 6z 10 A's fharc. 
Then *6oo : looo : : > 6oo ; 375 o B's iliare. 

i 900 : 56a 10 C's Ihsi^re* 

* »^ 

Froof |.c90» 

2. There 
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«. Thtte wct^ $6 corporals* 40 fcfjeants, 36 cnfigns^ 
«Qd 24 adjutants^, whorpent38o (hillings at a meeting } 
to which reckoning 5 corpora^ paid as much as 4 fej je« 
ant>9 12 Serjeants as much as 9 enfignsy and 6 enfigns as 
much as 8 adjutant?; how much did each company pay ? 

Find 4 numbers toexpi^ the above proportions. 

Thus, it ferj. : g cnf. :: 4fcrj. :'3 enf. = 5 corporals* 
6 enf. t 8 adj. : : 3 cnf. t 4 adj rr 5 Corp. 

' That Is, ; corporals paid as much as 4 ferjeantffy oi' 3 . 
enfi|;ns» or 4 adjutants* Suppofe each company paid 
I fluIIiDg, 

then J man in each company will pay ^, 1^ I, | 
which xed by the number of men 50, 40, 36, 24 

• ■ 

produces lo, io» iz,6 
Imd JO+JO+i2 4-6— 38 ; then it will be 

{10 : joos for the corporals* 
'O : JOOS." ferjeants. 

12 : J 20 ■ ■ enfigns. . 

6 : 60 — *— — . adjutants* 

proof 380 , 

5. What number is that which xed by 8, and th« 
predttd -<r9d^y 5, will leave the quote 48 ? Anfw. 30. 

4. A man being asked what nomber ef giTineas he had 
about him, replyMy if i had as maoyt half, as many, and 
one quarter as many mOre^ XKhduld have 220 ; how many 
liad he ? Anfw* 80.- 

5. Aponltererlaid out il. j2S 6d. in fowls conMing 
of turkeys, geefe and ducks ; he gave 2s. 6d. a piece for 
the turkeys, is* 8d. 'a piece for the geefe, and od. a 
piece for the docks 5 nrorcover he had twice fo many 
^reeieas tuikeys, and thrice fomai^y ducks as geefe ; ho^Af, 
many had he of each fort ? Anfw* 3 turkeys^ 6 geefe# 
and 48 ducks« 

II. 
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IL Of Double P option. 

IN this rule we make two fappoiitionsof faKe numbers^ 
in order to find out the true number which anfwers 
the quefUon. 

RULES. 

# 

I. Suppofe iwo fit liQinberty and proceed with each of 
them (a« with the true one) according as the conditions 
of the queftion diredts | if either of the numbers thus arbi- 
trarily taken, happens to folve the quefton, there needs 
no more to be done, but if not ; find the errors, that is, 
find how much the refuUs are different from therefult in the 
qneftion, and obferve w blether they are in excefs or ^^^Qi^ 

When the errors are in excels, mark them with -f , 
when in defe6l with — . 

Multiply alternately th€ firfi fuppofed number by the 
fecondeiror, and the fecond fuppofed number by the 
firft error. And divide the fum of the prodnds 
b^ the fum of the errors, when the errors are pf 
different kinds, (that is, when one is greater and the 
oUier lefs than the truth ;) or -f- the difference of the pro- 
ducts by the difference of the errors, when both errors are 
of one kind, (that is both too great^ or both too little) 
and the quote will be the anfwer* 

Thus, let P,p, be the two fuppofitions, £,e, their re- 
^dlive errors, when ordered according to the renor cf 
the qaeftion;«o the di£erelice or excefsjand n:=the namber 

Pe+pE . , ' ^ 

fooght. Then ,n=:: j? when the errors arc of difficrent 

PecopE . 
tinds ; orn=i Ec^c * ^^^^ ^^^ errors are of one kind. 

2. Or, haviBg found the errors, (ay, as the fum of the 
errors, if they are unlike, or the diff. if like figns s is to 
the diff. of the fuppofed numbers :: fois the leaft error : 
to thecorredion of the fuppofition belonging to this er- 
ror ; which muft bjp added to, or fubtraded from it^ ac 
cording to the following direi^ons* 

Ob(er?e 



t m y 

tftTefVe wliether this be the l^s, or gr«rter fiippol^d 
iittniber» as alfo whether the errors hare like or unlike 

If it is the lefs numbery and the errors have like figtts»^ 
fuBtra^t the corre6Uon ; if unlike figns^ add it* 

If it be the greater number^ and the err^s have like 
fignst add the corredion*; if ttnlike figns, fubtra£lit$ 
and thefaniy or di^rence, will be the true number fought^ 

Note. It is often of advantage to nike s and 9 die tw«' 
filppofidons. 

Q^UBSTIONd. 

I. What nanaber is that which being >Ced by it, the 
produfl increafed b}r«c8» and that fum divided by 7* watt 
leave the quote 120 f 

Pirft^ fqpp ofe 40SP, td be th^ Aumber fought ; thea 

40 X 21 -f 28 -!-7 = 1 24, the refult ; but it ought to have 
been 120 $ jLherefoie the error is +^zzEf in excels. 

Again, fuppofe 30z:p^ to be the nnmber fought ; theit 

30x21+28 -T-72594, the refult j but it ought to have 
been ito; therefore the error ]s-«>26i=:e> in defed s the 
errors alfo are of diiFerent kinds. 

Whence by ift Rule. a=^i±£E.;=i»££f±i2i<l 

£-fo 4+26 

^3^ J the number fought. 

" Or, 2dly thus, 26+4=30 the fum of the ej^rs, 40U* 
5o::^io the difference of th^ fappofitions s and 40 is tht 
greater fuppofed number, to which the lefs error (4>be« 
longs ; alio the errors have unlike iigns t 

Then, as 50 mo :; 4 :. if the correaion | therefore 
40— ii=:38| the number fought, as before. 

But to work this by the Note, fuppofe, firil, birP j 

then 0X2i + 28-r7=4» t&6 refult j but ou^htto be 120^ 
therefore 1 20 •*?■ 4 =: ■**- n 6 * - B, the error, ia defed* 

Again, fuppofeisip) then 1x21 + 88-^7 :r7» the re* 

B b^ fultj ' 



1 
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fult \ but it (houM have been 1 20 • therefore the ern>r U 
iit=:e» ]D dcfedk alib« and the errors have like £gat. 
Whence, by the firft Role, 

^ Pe OS pE 0XI13C0116 n6 

""" ii coc = 113C0I16 = 3 ==5^i' **^* 
number iboght. 



And by the ad. Rnle» I16— 113 : i— o :: 113 s 37I 

the corredion ; then 57!+ 1 :^38|^» the namber fought. 

2. A labourer was hired for 90 days, on condition that 
he flioold have lad. for every day he wrooght, and for- 
feit 8d* for ever^ day he idled. At laft he received 3U 
5t.=:78od. for his laboar« How many days did he work, 
and how many was he idle ? *^ 

d. 

1. Suppofe he wronght 50 (P) days* 50 x lar: 600 
Then he idled 40 days* 40x8= 520 

received but 280 

inHead of 3I. 53* 780 

id* error (£) in defed* —500 

a. Svppofe he wronght 80 (p) dayr , 80 X f 2=: 960 
Then he idkd lo. iox8:r 80 

then he wonld recme 880 

in^ead of 780 

ad. error (e) in excefi -f- loo 

. i>«i^ «-.Pxc+pxE cox 100+80x900 

E+c 50+100 — o 

days he wiought* 

2. Role. As 500+ too: 80—50 :t 100:5, the cor* 
region \ then 8o«-^5=:75 days he wrought^ 'confequeatly 
he idled 15 days* 

3. Let 
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3* Let a hog(head be filled with two forts of wine ; the 
one worth 6s. and the other 55. per gallon; I demand 
how much of each fort of wine the hogfhead was filled 
with, it being (when fuU) worth i6l. 14s* ? 
AniW. 19 gallons at 6s« and 44. at 534 

4* A gentleman wonld pay a debt of 480!. with gui- 
neasy each 2i9«andjacobufes, each 233. and would . ay 
5 times fo many guineas a'5 jacobules ; how many then of 
each fort muft he pay ? AnfW. 375 gui. and 75 jacobafes. 

5* Two perfons A and B engage at play; A has 72 
guineas and.B $2 before they begi%; and after a ccrtaii^ 
number of games' won and loil between them, A rifes with 
three times as many guineas as 8:1* demand how many 
guineas A i^on of B ^ Anfw.2l. 

6. A man meeting a company of beggars> gave to each 
4 pence, and has 16 pence over ; but if he would have 
given thsm 6 pence a piece, ^e vvoul J have ^^' ante l" i? 
peace for that purpofe : I demand the number of perfoiis^ 

Anfw. 14. . ' 

7. Two perfons A and B were talking of their money» 
fays A to B, give mz 5s* of your mdney, and I (halt have 
juft as much as you will have left ; lay^ B to A» rather 
gvc nie 5s, of your money, and I (hall have jail th'-ee 
times as much as you will have left : how muco money 
had each ? Anfw. A had 158. andB 25s. 

8. A man being at play, loft | of his money, and then 
won 3s. after which he loft \ of what heth'en had, and 
won 2$« laftiy, he loft \ of what he then had ; this done, 
he had but 12s, left: wh4l|iiad he at firft? Anfw. 203. 

9« A trader maintained himfelf for y years at the ex- 
pence of 501. a year; and in each of thofe years aug« 
mented that part of hisilock, which was not fo expended 
by \ thereof; at the end of the third year -his original 
Hock was doubled t what had ^ he at firft I Anfw. 740]* 

10. A and B play at cards ; A ftakes B ^s. to 6^. 
every game. After 28 games they leave olF play, and 
find (hat neither of th«m are winners: how many games 
did each win? Anfw* A won 16 games, and B \z, 

B b a ~ XI. Re» 
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11. Required a number, which ftvenlly rooltipliedhf 
14, and tp; the difircnce of the two proda^ may lie 
io? Ab(w« 12* 

12. If the number 18 be divided into two fiich parts» 
that the difference of their iqaarcs may be 10 timet the 
Aid number 189 what are the parts reqaUed f 

An(w» 14 and 4. 

1 3. A governor of a fort fends oat one third of his ibl« 
cKers, and 25 over, and has tbep left | his faldiers and too 
Over : how many fokiiers hadhe at firfl ? Anf^. 7So« 



CHAP. III. 

S \. Geometrical Definltionu 

I. TO^ Geometry we le;im how to compare things ex- 
Jj tended with one another, *or to detcrrairie hnw 
one is nicie CF Jcfi, or as mqch extended, as another. 
Grit is that fcience wherein we confider the properties of 
Ibodies as they confitl of three dimenlions» namely, lengthy 
breadth, and thicknefs ; which mvf alJ be conceived to 
(ake their rife from a point. 

2» A PctHi is that in which we confider neiihtr lecgthf 
breadth, nor thicknefs ; and is abfolutely indiviiible* 

3. J right line (or ftrsigljt linc^ is 
If f-gth withoQt breadth, being; the 
n^areft diftince between two points, 
^1* places, as AB. ^ ■■ ■ B 

4* A cufue lincy is 
that which . lies bending 
between thofe points 
which limit its lengths 
as C D. Xhere are va« 
rious forts of curves* 
A line (whether draight 
^r curved) is geneiaud by the motion ol a point* 
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t* 4 rhhi tifuJ angleht\i%l 
which is f >rmed b^ the ia» 
dinatlon of two nght linsi, 
meeting each (Jther ina pointy 
as C« 



B 




6. There ve three f'>rts of 
right lined angles,— i- When 
one right line A B ftaods a- 
ny wluere apon another. C D^ 
ib as to incline no more to- 
wards one ead than t\ e 
other, making the angles on 
both fides A B eqaal, then 
thofe angles are railed right 
angles ; and the tworig^t lines, A B and C D, arc then 
faid to be perpendicolar to each other.— -2. When ihe aa« 
gle (EBU), is greater than a right angle (ABD). it ii 
called an Obtnte-angle.— 3. If the angle (EBCj is Icfs 
Chan a right ang'e TABC)j it i| called an Acutc-angle. 

Nqte. When an angle is denoted by three letters (ABC}» 
the middle letter ilands at the angular point, and the other t\i-o 
at the extremeties of the lines which lorm the angle : Thus in' 
the preceding defrnition, the letter B is the angular point of the 
jright, obtuie, and acute angles, there fpecified* 



a 



7. Parallel lincs^ whe- ^ 
ther ftraight or curved, 
are futh as are equally cif* 
tant In all ihe«r parci, 
though infinitely extend- <8 
ed ; as Aa, or Bbt b 




Of ? L A N E S, ard SURF ACES. 
S. A Jiguu is either a fujface (v:28* a fuxciF^cicJ') or 
a foiid. B b 3 . 9^ -'^ 
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t). A Pfgmjkrfccf ii any figure which lies evenly betweta 
lu extreams, or boonds ; and if thofe cxtreams, or bouodsi 
are right-lines, tbe fieurc is called a Reilineal (or right- 
lined) plane; but if tneextnraais, orboandSy of a plane, 
are crcoked» or curv«*lined, the figure is jhen called a 
Curvilinear furface, oi' plane* A fucAce may be conceiv. 
vd to be generated by the motion cf a liiie« 

Of S O L I D & 

lO* A Solid ia that which has three disftenfiooib. vi«« Iength^ 
breadth, and thtckneft :-^The figure of a foUd may be 
conceived to be generated cither b^ the motion of a' 
plane (or fttrface> in fome certain direftion, or by (he« 
xevolntion of a plane round fome line as aq aus. ' . 

1 1 • The boan& or czfreama of a fi>lid» are citlier plain* 
•r curved fuf fiices*. 



§ IL JMBNSWRArjON. 

To write a complete TreatiTe of Meafontion wonld^ 
mdce a Yolnme of itfelf : therefore my intent here^ 
ietotreat of fnch things as are generally ufefuL in com- 
Bion Bufinefs,.with a defi^n to give the Learner a finalTin-^ 
light only, into thi» Affair, and to excite his coriofiity to. 
look into Authors that have treated this ufela} and de» 
lightful Subjed morf at large. 

I. Of SUPfiBFLCliAL MBASURB. 
The Area, or Meafure, of any plane fnrface, geometri- 
•ally confidered, is the whole Space contained, under 
the bounds of the figure, without any regai^ co thicknefs ;: 
•as in the Menfpration of Land, gaioters Work, Ac* 
This Area, or Superficial Content of the fpace, is comput* 
ed friMik another fpace, oi a determinate form and magni- 
iNide;i.e. froina fqusre whofe fide is one inch, foof,.yard^ 
«hain, &c. called theMeafunng Unit, ^^nd tie number of 
fuchTqaares, or units (and parts of an unit), that are con- 
tained in any plxioe figure, is galled the content' or mea- 
$iit of that figure. 



I 
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PROBLEMS 
J» Ti9 mea/itri ayfquart ABCD* 

Dffiniilon* A geometrical fquare is a £gore confiiUog 
of four eqaal fides* and as many right Angles. 

RULE. Multiply the fide of the fqaaie by itfelf^ 
ar.d the prodaft will be the area la the fame meafure the 
diaieiifioii& were taken In. ' 

C D 

Bx. l« Snppofe the fide of the fqi^are 

A 8^:5.0 inches;, required its area in 
feet* 

Operation. 50X56=1^00 the area in 
iachc»;.cheQ25,co-i-i44}=::i7936« the area 
to fete 

- 3. S^p{H>fe the fide of a fqjaare be zuz6^in€ikc», what 
49 its ana in feet? Anfve. f*i4i3 feet.* 

9^ Tomta/ure a RbomSut, ADCE. 

D^fiim^ A Rhwbus has four eqml fid^, . ,„j 
fcor angles, the oppofita angles eci$ial ; two,being obrofc 
and two acute* ' ^ 

ftule. Multiply the two _ 

^'agonals (AC and DE> 
together, and half th^ 
produ^ w ill be the area*. 
Or M the fide by a per* 
pendicalar let fall from/ 
an-^ angle thereoot (if 
wnbin the figure, or on 
t'bre fide pfoduced ' if 
withoat).attd the pro- 
dtict Nvili be the-ar^a. 

Ex. Suppofe the di** 
a^nal ACzzaoo, aad' 
Eb=:i2o yar4s ;;rcquired the area of the RhomBus. 

Operation. 1 20X200-^-2= 1 2000 the axea Or, fup* 
fo& the lide ADziii^y and £a/£eud. Ci*!=:i05,2632; 

tbea. 



E 




E 
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Aen 105^253^x114=12090,0048 the areaas beforeir 
9carl/. 

%• fg mafure a ParaVi'ogram 

DefinitUn. A paralJdogram is a foar fidcd figure, hav- 
ing its oppoiite. ikies eqaal and pafalleL 



Rule. Ifitbea re6lang!e3 pa- 
ralklpgramy as ABCD : multiply 
the longed &de by eke ihcrtcfl: ; if 

A ' 5 

otherwTe as FGHI (called by fome a Rhomboides) ; 
then X the torgeft iide FG, by th|p perpendicalai hiiL^ 
and the produd will be the area* 



Ex. Sappofe the 
longeftfidcAB(oFG) 
:ri8o, the (he rteft fide 
J5C (or perpend. HK) 
=;^6o ; repaired tike 



B 



area. 




Oper, I Sox 60=! 0800 
the area^ required. 

4. yp menfufi a TriungU. 

Vfjinithn* All three (idfd ftgurei are caDed triangle' 
^tit admit of the following diHindioiM ^ 

I. If it has a right 
angle it is called a ri^^t C 

angled triangle as ABC, 
the«wo ficies AB,. BC» 
containing the right an > 
gle, are cal'ed Vg"^ ; 
the fide AC pppofue 
the r'ghtanele '8 called 
the Ibypothcnuf;* 




A 



2. If 



( »9» } 



2« If the three fides are 
equal it is called an eq^uila* 
teiaJ triangle, as ABF* 




}• If only two &ieB are 
eqaal it is called an Ifofc^* 
mtriaxvgle^As ABJ. 




B 



R 




4» If the three ft'lea 
are all uneq^iaU it; U 

called a fcalene trian- 
gle, as abR. '^hey are 
all menfured by the 
fame rule* 



Ro!e. From any on^ of. the angles 1ft fall a perpendi*^ 
cnlar u^pon theitde op^poiite (produced i£needfui)v^ moK 
tiply tr.eilde and perpend, together, and half the prodo^ 
will be the area- 

. Ex. The bafe AB of the triangle ABC (of AIBor abR). 
is 90, and perpend. CB (or. In Rm^ is 60 ; what il 
the area ? Operation 90x60-^2:^2700 the area required^ 

TV find tb$ ana tf a plane trrHngU hy having tbf thrajS^ts 
giveun Thit is of gnat Jervice in Land Swr*ukying% 

RULE. From half the fum of the three fides, fub* 
trad e3ch fide frveraUy, let the faid half funi» and the 
three differences, be xed continually ; the fquare root of 
the ]prodi}6i WiU be th« ai:ea re^ui^ed^ £ac« 
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Examp. If the fide* of a triangular garden be 4I9 39, 

and ^6 yardft : what is the content of the garden } 

Opiratioiu 41 -f 29+56=126 the fumr f Aim =:63« 

And 63—41 =22, ift difFerencey 63 — 29=34, ^ ^A* 

63 — 56=7, 3d diff. then63><22X34X7=329868, the 

prodadl, whole fqaare root is 574,3 f , the area repaired. 

5. 7c meafvri a Irapevum* 

Dtfiniiitm. A Trapezium is any figore that has 4 on* 
eqaal fides, as ABCD, in which the Tine AC is calleda 
diagonal y BF and DE are perpendiculars* This Xrape* 
zium in fad is no more than two triangles ABC^ sum! 
ADC» made by the diagonal AC» 

Role. Moltiply - 

the diagonal by the « . 

fum of the perpf n- 
dicttlars, and half 
the prodad vviil be 
the area. 

Ex. Suppofe the 
diagonal AC =120, 
ard th«perpendica« 
lars DE and BF to 
be AG and 50 re- ^ 

fy^Sivii^y ; required the area* 

OperatUn 50+40 X 1 20-^-2=4590 tKc area, required* 
Note. The meafu: e of any irrcgulai figure (or polygon) 
may be eafily found. Divide the whole figure into triangles, 
trapeziums, and curves 5 then find the area of each 5 add 
the areas together, and the fum will be the area of the whole 
figure (or polygon). To find the area of a cuived-fpacc. See 
page 1%. 

6m To-meafure any rtgvlar Pthgcnm 

Difinition* Any plane figure bounded by more than 
four right Uaes, is calledjia polygon ; and is named ac- 
cording to the number of fides it contains : Thus if it 
has 5 iidts it is called a pentagon ; if fix fides, a hexagon ; 
if feven, a heptagon^ &c. Jf all the fides and angles are 
equal, as in the figure (ABCDEFG), it is called a regolar 
polygon } if otheiwife, it is called an irregular polygoni 
£very regular polygon is com^fed of fo many ifoiceks 
mangles as the polygon contains fides* Role*. 




( aw > 

Rale* Pbd the area of one of the triangles (by prob. 
4), and multiply that area by the namber of triangles i 
Or X ha]f the fum of the fides by a line drawn from ihe 
middle of any one of the fides to the center of the polygeny 
and the product will be the area* 

Ex. In the hexagon 
ABCDEFG, if one of 
its fides AB (BD 8sc.) 
be 0, the perpendica- 
lar Cn=:48»49 ; what 

is the area i #/ v/- >■ -^ 

G ^ ^ ^ » 

OperatioM. 48*49 X 
56-ra = ISS7>72 the 
area of one triangle ; 

then ' iSS7»7^ X 6 = 
8 1 46932 the area of the 
polygon. 

Note. The radius of a circle inscribed in any regular po* 
lygon is equal to the perpendicular of it, let fall from the cen- 
ter to the middle of the fide of the polygon. Now by plane 
Trtgonometry a Table may be calculated for the more ready 
meaiuringof regular polygons; which Tabletfliall hereiub* 
join; expreiTing the angles at the center, length of the 
perpendicalar (orniiius of the circle infcribed in it) and area» 




The names 


Number 


Th^ angle 


Thepcrpeo- 


The area. The 


of the 


of fides. 


at 


dicular. 


fide of the Po- 


Polygons. 




the center 




lygon being i. 


Pentagon 


S 


72 00 


0,6881910 


1,7104774 


Hexagon 


6 1 60 00 


0,8660x54 


2,5980762 


Heptagon 
Oaagon 


7 


51 %S 


1,038*617 


3,t;339i24 


8 


45 00 


1,2071068 


4,828427! 


Nonagon 


9 


40 00 


»>3737S^7 


6,1818242 


Decagon 


fo 


36 00 


1,^3884x8 


7,6942088 


Undecagon 


IX 


3» 44 


1,7028437 


9,3656404 


JDuodecagon 


1% 


30 00 


1^8660154 


11,1961524 



n* 
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f2r nfi^iU fftading Talk. 

It is well known to Geonetricfmniy that the anas mi £iiii. 
lar (or lik«) plaae fieorct are in proportion to one another, 
as the fqoare of tneir corfefpoBding fides t Tkereiaie 
multiply the fquare of the fi.de of a given r^ular Polygon 
by^ch a ninnber taken out of t& above ubie, as is 
agreeable to the name of the Polygon, and the prodnd 
Will be the area thereof, in the fame denomination as di^ 
given fide. 

,£^. ITthelKdeof a regnlar 06Ugon be i« feeti 
what is its araa. f 

Oferaiiutk 4.828427 1 X ta X i 2 =695^(915024 the arca^ 

y. T& Me^fure n Circle* 

Difinir^* A Circle is a plane figure, bounded by one 
continued Iine> caHed the circumference, ot |>eriphery \ 
every part of which is e^ualljr di fiant from a point withaa 
the Circle, called its 
Center; from which* 
any right line (ac, cd> 
ht*) drawn to the cir« 
tttmference, is called 
the radius, or femi^di- 
emeter of the Circle 1 • 
any right line ab| 
drawn thro' the centeri 
terminating each way 
9iX the circumference, is 
called a diameter 1 a rights line dg, lefs than the dialtte* 
ter, meeting the ctrcamference, in two points, b caUed 
a chord, or fubtenfe ; and the perpendicular diftance r^ 
from the middle of the chord to the eircamfeience 11 
called a verfed-fine. 

Before I proceed to find the area of a Circle, it will 
be neceffary to ihew the learner, how to find the circuni- 
ference of a Circle, by having its diameter given, and 
theconcraryt 

It 
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tte firft rank, as abfolute y impoffib|e to detemme th« 
Crete " diameter aad circumference of n 

mJ^bJIT ^^°f'iV A'cfcJffledej. about iooo yean 
^: S'ft ^fi^red this f.roportion to b€ nearly a. 7 » 

ferrace will be 22, very nearly. Bat 22 is too «uch. 
■« .ft^^^^'^i-lf"""*^ the proportion to be nearly « 

K^? i! ^-^ ' '*'"*''' " "**"' ** *"»''» than AfchimeSes. 
out 3351s too great. » 

Since Archimedes»s and Metiu»*8 timfe. various me 

may be approximated to a very great degree o/exaftneS 
tl,«1? ,^"'^'" ^^ DotchmM) found by^incrediWe pain,^ 
that if the diameter of a Circle be reprefented bv i ih« 
circumference thereof will be """wa o? I. the 

3j4i59f653s8979323846264338j279joa88,extreamIy 
near, l hu Ib& number was not onlv ennfir««.i k .«. ^ 
extended to doablfe the namb^ of d«imd Xl' tl ,C 

& tVaJil^^oSny^^^i^t iSrV^i '^^*" ' 
^^t^l"^ circumference ol a ci«Ie. whofe 

r.nce of rtS bSv&'S'^^P'* '^' ''■'»'« circnmfe- 
^ . ^^»"" -S^n'O— 50 the diameter. 

Role. -Mrftipl^r half the cirt«mferc«ce by Wf^ic 
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i!]9iseter« and the prodofb will be tbe are9t F^r rei^ery 
circle is e^iial to a refiangled p^raflelqgram contai|ie4 on* 
der half the cfrciwsferefice ana li^If the diameter. ' 

ilx. What is the area cff a circle whole diaineter is i, an4 
cifcamfereoce 2,1416 ? 

Oferathftm | the qirctunfi^fea^ is i^x^7ct.» and | the 
diameter is ,5 fkcn 1,5708 X^s:t7%S4 tiie dnft of « 
irtrcte whefeSiaineterifi i,,.ftc^lyi 

Therefore i/; the fquare of th^ dt^inerer 4Bf aof «ck 
te inul7])iled by a785^» ihe pr^4«^ will be tlwAf^a, or 
flreafore of the circle in that denominatipn-wbcsetQ^thc 
diameter was exf refl«d» wbetherincheSf ft^ yarcis, lire* 

As fbr!n(bance« fuppofe^he diiifD0mrofa<cii'cle'be 50 
feet, the ^oare whereof is ajQo; ikeii 97^4X2500:^ 
*i 963^5 the area fov^l^ DfSar}y« 

Tbi cirtumfiriiui ffa arsii liiftg j^jm iofind fii ana. 

Rale. Multiply the fqirare of the circumference by 
^/)795776 (&si««<^S,ifl^K4) and the product will be 
tskt area. 

$x. If dte ciiciimferfiice be Jo, wiat is the ar^a ? 

Cp&atipn. '•,0795775K90o;;;i7i,6i9B^4thefri^at 

fbe tnr4a of a circle bi0ig^ gi'vem ififot^the dfrnautir* 

^ Hale^ Molijply tlte^fqUiircrpot^ifahetfrea'by 1,1^937 

(3;:(9Bi/i«&^S»«4^ and the prodn A is the diameter. 

£x; li^at is the dia^cieter of a circk whofe zxck h 
tsjoo? 

Operation* UUZiJ X V^S^^^nl;! (jvlhejdiMiipIti^ 

ibi diamitn of a xhrch teitig givin^ to Jpnfl ti$ fi4f tf fbe 

greaiift ikfcrthed jfquare. 

Rule, Multiply th^ mx^Amt^t^^if ,707 (asV^)f 
and the prodna will be tne fi(^ 0^ the iqi^seiff tti^4.. 

tx» If the diameter of a ckcile be 50 % what is die 
£d e of iht inicribed i^?f^ ^ Apf^ Ht H 

4« Teineajure thfiBwpfn Circlf. 
Defimtku^ A Sector ef a Cif^e ^''^^^ if a^^^g^l^i ^« 



Uxned by an arch (or arc) . thereof, an4»two radms's ; 
when there two radiuses form a right angle, or ths arch, 
becomes Jth otthe circurafercftce, tl^e %ure U called a. 
^uadi-ant, aa adrc, {ot er^h Tee the laft 6g«M*e>* 

. Rule. Multiply half the length of the area, by the 
T^diixs, and the proda<5l' will ht the are^r. 

Ek. Let ii^c rcpre-ftiRt a feftor (or qnadrant) of a. 
€crcle» whofe radius ^c{orgc) is 45 f^ct, and length of 
tke arch drg^ 70,686 fcetj rcq aired its area, 

^Operation* 45 x|70,686::^i 500,435, the area» 

By this prppofition the area cf the fegtnent of a circle 
toay be fouod : For iFthe .arfea-of the criaagle d^c 03 
ftibtiaded f/om that of the {f^Q.Qfdrgt^^ there will reippaiii 
the area of the fe^tnenc <//-,ri. As tor inilinc?, fttp-jofa 
t-j;-: chord .'g xz63.5^^ feet, aaJ the perr?tftii;abr c^::= 

area of the triangle fl^r^; whicn tak«x fr*>tt i59i^3PJ 
(the area pfthe fed:)r) eaves 578,240775 the area of the 
fegment (dr^d). Or the area of the fegment of a circle 
may be foand by having the chord and yvbd fine givcui^ 
by the following gfeneral rule» 

Rule. MjAMpI| tlto^^erffd fine.(or he^ghjt)}b>; ,^!|6|. 
to the fqultre of '[the p]^U4^ add th« f^jiare of b«}f tfair 
chord : MvLkipTy tf^ke the^uare rofgc o£,^e4iip» \^t3m. 
thirds of the verfef uh^ ano^ihe prodnfl will be the sxM^ik 

Ex. j Reqotredj the hxa, if the fegment of a circle^ 

OfiTii 1 8 X ,624= i i>2^ ^hofe i^nare, is i ^6,91^7^4 
which kddedto tlk f<][ua{jr of Aalf th^ chord (576}, makes 
the furo\ 702,9678^; ^#ice me {qoare root of whtcfa» k 
53>026 ;\ which >^jti>y tw^hirdi of the height (1 1), the 
product il^36>3^i|f the ar^ 

If the fttinHiCxl:^ $P^» of tlie ^ml*cbofd and verfed 
fine be divided by tne verfed ihiei the ^bote will be the 
diameter of the cirtle, to which that fegment correfponds* 
As for irftance> fappofe the chord be 24, and the verfed 
fine lit. , llie* lajXt^+axS-r-S^asafi^t^ ^diameter re- 
quired. C c a " tj 



By having the chord and vcrfed fine you may find Ac 
length of the arcular arch: tho«^ find theciameter (as 
rS^^h t^^^^^ ^^ 3<Js of the vcrfed ftne, by the diameter 
Jciicncd by ,8a of the verfed fine; to the quote add I, and 
X that fttm by the Chord, the produft will be the length 
of the arch very nearly. For inttance, firppofe the chord 
Of a circular arc h be 40, and the verfed fine 10. Then 

20x20^10x10-5-10=150 the diameter, now iox,«2= 
8,2, which taken from 50 leaves 41,8 the divifor ; by 
which divide 6,666 &c, (two thirds of lo) and the qucm 
is ,15648 ; to which add i, and the fum is 1,15948 5 this 
Xcd by 40 gives 4^,379* the length required. 

, 9. To tneafure an Ellipjist or OvaL 

^ Definifien. An Ellipfis, commonly called an Oval, » 
a plane figure bounded by one continued curve line which 
retvins into itfelf like the circle, but has two different di« 
amcters, one longer than the other. The longer diameter 
(TS) is called the Tranfvcrfe, the fhorter (CG) the Con- 
juoaie. • • • 



* Rnte. Multipfy the 
tranfverfe by, the con« 
jugate, and X that pro- 
dud by ,7854; thelaft 
prodw^ wiU be the 
area. 

■ . . • . . 

Exam. Suppofe the 
tranfverfe (TS) =z 70, 
and theconjugate(CG^ 
=^50, what is the arear 

O per at ion* 70 X 5 o X 
,7854=2748,9,the area, 
required. 
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bifimiimu A ParaBbla H a figtueDude kycatttng:« 
. cone (fee the de^nhloo of al coiic fartl^ onl by a plaoe 
paralfot to One of tbe'Sdcs ^ Sat the iigaul Will g}it dm 
learner a beuer idea thftQ aaydefinitioife 
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^he bafe (or. oVdinato 
*C>by »* jJcrd^ff. 
43CQlar (or abtci£&« 
SD)^ ; 2La6 tw6 t&inhr 
bf th^ prodna i#t{l 
t>e the area. Fprcverjr^ 
conicat pmhcrhif vf 
id of its circofnfcrib. 
ntgpaf^lograar* 

iht parahoia^AG g 
to> and pier peadidilatf 
Six :r 40 ; reqau ed 
the 



» 



u 
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' ■'.! a"|>'* -i"'.' 

the area. * . - « • * 
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■^"ip H E mea(are of ^verp {b]jR| ^a4:e 99ConLptLted;6ott» 
I another ^Hd« oif a^detej»uoai^.fanii^andrn2a|P^ 
taoe ; namely, from a cube whbfe flae is onvT i.giciLy |Qar, 
yardt tec. caUed tbe mef^nna luut ^« ajud the i\nmhiki of 
fty^h cabe«> of unit^^ farid p"afh oran'uiiitVtEataay iolid 
is fband to costan^* ia cm»l tb^ tkei^mi^, fr conteaty of 
the ibjid & llierelbjw wben the ni^ati^P^pf^ any folidi figure 
in any deaiiauaai^j^ '» kadwni^ i,t qf ay b^ ^ai)^<i iAtt> 
any othi^ deaonfiiiAtioii bj» tke ralea &• r edifClioa..' 

Since all /olid figures ari but ohfcurOf ii»^m^^^ 
flf^^'J^rficieSf Ijball not lay do'wn ahj /chimes btre to ft* 

C c 3 irf/int 
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frtfint thtm ; ^ tMhr adwfi fhi Maftir (who maj iavt 
€ccdfi9n U teach this) to ^t each folid. made of luood in its 
trueform^ to delineate aied iscplain the figures intended hy each 
froh'em^ in order toi{ff>fihisPnfilin afrm conceftiomo/^whot 
heisahout% 

P R O B L E M Si 

I. To meafiifo a Cube (or Die/. 

Definition. A ^e (or Die) is a folid hsLVing fix equal ] 
fides. . • 

Rale. Multiply the lengths breadth, and depth (whidi -j 
are all equal) into one ai^other, and the prodafi will be j 
the folidity. ' ^ . ^ 

£>• ^ppoie t|e fide olla cube be 15 inches i required 
iu foiid^ in feet^ \ . * 

O/e^ion. 15 X 15x151=3375 cubic inches; then : 
3375,«oooo«i-i7^si,953i>5 cubic foot. 

S. To find the fididity of a PeandUl^ifedosu 

,l>^mimm . A FtCAUdQlUP^cIon is a folid figure contain- , 
cd under fix parallelograms^ the oppofite fides of which i 
are equal and parallel. )i 

Rule. Multiply the length by die breadth, and that 
prtfdua^by the d^A («r ahknde)^ the ^^ppodna will • 
fte the foiidity. . .j 

Irxam* i. The length of re^langled parallelopipedon 
is 7 a feet,, the brieadSi 30, and depth ao: required the 
foiidity. 

Operation. 72x30x20=43200 thefi>lidity required,. 
' "Exam. 2. What is the foiidity of apiece of timbfr 
whofe length is 30I feet, breadth id inche;, and depth 
15 inches f 

Operation. 30^5 Xi,5,^ 1,25=57,1875 feet the iblidity* 

3« 7o fimd thtfoUdO^ of A^Fr^nti, 

Dt/^nittM* A Prifmis a folid figure oontained under 
fbveraLplanes, its bafes for the mofi part are regular |io« 
Ivgonsy (B>oft comaionly uiangular^ and is^ of an equal 
taickneis thia' outt. 

Rule. 
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{ 30« .) 

Rale*. Find the area of the bafe, or end» according 
to its form» multiply that area into the lengthy and th^ 
prodofl is the folidity. 

fixam. !• What is the folidity of a triangular prifot* 
whofe length is 28 feet, and one fide of the eqailateral 
end is if foot ? 

Opiration. i ,5 X 3 =4,J fum of the fides ; f fcrm 2,25 
and 2,25 — 195=175 the wdi£i and becaa(e the fides are 
equal, the other two will be the ianie; then 2,25 X97S ^ 
. ,75 X.75 =,949*1875, whofe fquare root is ^742 the 
area of the end or bafe ; and ,9742x28=27,^776 feet 
the ibUdity required** - 

4. 7 1? find thifiJiJiij of a CyGiufm ' 

Definition A Cylinder is a round body, like a rQun^i 
column, or a rolling ftone of a garden, whofe bafes ai:e 
equal circles* ' 

Rale* Muluply the area of the circular bale (or end)t 
by the lengthy and' the product will be the area. 

' Exam* What ia the folidity of a C^^der^ whofe 

length is 3^ feet,, and the diameter of the end'^is af feet I, 

■> 

Oporaiia»* 2^5 X 2,5.x- ,7 854=4,90865 the area oftha 
tftd, and 4^90865 X3,75.=i8,4(074375 feet the area. 

5. 1 find the JoUdiiy of a Pyramid. 

Ihfiniiiotu A Pyramid is a foltd, which from a trian-^ 
gular or other figured bafe, diminilhes gradually in thick- 
aefs dll it ends in«a point,, called the vertex. 

Rule. M^iltiply the area of the baftf, or end, by the. 
altitude, or length, and f of the prod u^ will be the area. 
For every Pyramid u equal one third, ofita circumfcrib* 
ing prifm. 

Exam. !• WhatU thf foHdity of a pyramid, whoie 
height is 15 feett aad one fide of its hexagonal bafe. 
ia i| foot \ 

Oj^ratioiu The area of an hc9»2pii> whoft fide is, 1^ * 

ia 
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fefoutdfo be 2.59^076(67 the Tab. ofpolygooY). And 
»»?><i»5X2^9^76=5,84567i, the arei 6f tbc bafe« 
Tfcco 5>84507i X 15^32:29,2283 j5, the toMhy. 

Exam* 2. What h the toKdity. ol a pyramid* wbofe 
height is 72 feet ; aad the fide of Its fqoare 6afe 18^ &et ^ 

. Attfvi^ ^ixxxieet. . . . , ' ' ^.r 

i^«i A Cone v a fdidv which, from^a ckculas bafe» di« 
tsiaifties gi^fnhcaCly in tlikktte6 tiU »t vads ia apoiatat 
top(or vertex )<;in the /orm of a round: ipke* A Consaa^ 
be conceived to be generated (>y the rotation of a right* 
angled triaAg1«rit>undmie' of in f^rpendxcutitr Tegy. 

Itole* Find the area of tbe coneV bale Cwhether tb^ 
diam. or circum. be giv^n)V multlj^y thls^area: by the 
jperpendicular altitnde, and one thirq of the prbdaff will 
\tt^2kcd:. For every tone i^eq^ualtd ante third' of ka 
circainfcribifrg'cyKndeh 

Exam r. If Hat is the MdFity' of il c^ne, the dfeih^er 
i^wfaofe bafe i^ 20 teet^' ain^ the aft^^dh 60 Ibet I 

Oferathm teXlf^iK^^^^Jfz:^^^^^ ^e wnm of the 
bafe\ And 3r4,a6x6o^|:=:6£8|,2 ^ct^ the^ Myiksf 

Exam. 2. If the cxzcoisfereiice of the bafe of a cone 
be 3offecr, and the heighr ja feet : what* is t1iefeiidit> l 

OpeyatUm, 30 X 30X/>795776;x7 b6> 9% the aaea' «£ 
the.ba£e« . And 7i>6i9d4X5o-r3=^ii9»3664 feex the 
fblidity. 

having ih length ^ andtbediatnaer^ or circumferenit^hM^ 

• r 

Rcle. Multiply the dfametef by 3,r4r6; arfd the pfo^ 
iM6t by the- lengtH; wilt glv^ the cOfivti'^fd^cfaCfe. OV 
X the circumference by tbc length and the prodaft f/i'St 

b^ tlJe aeitvaii^f ei^fi^ow r 

Ex* 
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^ Exam. I. What is the convex fuperficicg of alight cy- 
linder whofe diameter is 50 inches, and length 90 inches? 

Operatiom 3fr4i6x50X90=:i4i37,2 the convex 
faperficies. 

Exam. 2* A cylinder is painted at 6d, per foot, whoftt. 
length is 20 feet, and circumference 10 feet^ what does . 
it come to ?. / ■ . 

Operation. 20X10=200 the carve faperficies. 
And lox 10x^07958 X 2 = 15,9 16 the-areaofboth ends. 
Then, 200+15,916=215,916 feet, th^ whole faperficies; 
whichat6d. per foot, amountsto 5I. 7s. ii|d. the Anf^v. . 

8. ^he lei^b (tf th^ Jhtnt fiir an4 the dmmeter, «k cir* 
cumfetenceof the bafe of aright coni^ being gi-wn^ to, find 
the convex fuperficies. 

Rule muhipiy the i^^j^m. by 1,5738 (|of 3,1416) 7 
^^ £circum. by 0,5 J 

and the produfl xed by the length of the fiic, gives tiie 
convex faperiicies. 

Exam. I. Whites tfce convex faperficies of a right 
cone, the I. ngth of the flant fide being 6t>, and the dia- 
meter of .the bafe 22 ? 

/Operation. 1,5708X22x60=2073,456, the COOVCac 

idperficies* . 

Exim. 2. What is ; the convex fuperficies of a right 
cone, vvhofe length of the ilant fide is co feet, and »t&e 
i^cumferweofwhpfe bafeis 60 Cfeet / * 

Operation* 60 x, 5X56=1500 feet the convex fu- 
perficies, 

^9- ^f^findthfdiditfoftbgFru^ttmefa Cont ^qt pjra^ 
mid of any kind.) 

jpefinitian. rJie^FAiftiun of * Cone, or pyramid, -is 
what remains (towards dw baie) when the top is* cut Off 
by a plain parallel to the bafe. 

Rule. To the fum of the areas of tKe two 'ends'of ;the frst* 
niin» add a geometrical mean between thofe arrears* viz. 



^t ftfBoat root oftlietr pxoduft, fee {>age 25i]L Inbitl* 
ply tkts fumby one third of thealcitade of the Frail uniy 
tiic produfl will give cfae: foitdity • 

Note. This rule holds good, if the ends of the fruilum.be 
gf any other iiguie, ihan that of a regular polygek. 

Exam. I. Suppofea fqaarc pyramid's fruAom, the fide 
of whofe greater i>ai't. is 18 feet, the iideofwhofe Icfs^is 
6. and wh^eattttlide it 60: What it the frtrftumt foil* 
diiy i 

Oferathn^ 6x6+»8xi8^6o the fumof the •• 
rea» of the two ends ;^ and 56 x 3 a^. ='116645 the pro- 
du£l of theCe areas* .whofe fqizftre'ttoot ir- it^, a- ;geoaie« 
trical mean ; then 560-^ 108^:462 the fciin« «^hich be^ag 

Xed by ooe third oi the altitude (20). .the produ^ it 
93[6o, the foliuity r- q^iiireri* 

Exa:n. 2. Whi^t ii tho iu.'idity of an )"*.:.^?» -^ruV fyra. 
inrd'b iTuiluii), the file of vvj.:^: gitiitoA' etJ- is 3 i^^^ 
that of the lefa end 2 feet, ana the lengtii.** ^^^t. 

^^3 1 ^;.>^«fl^^ rr:.25338268+ar«u>fthc greater end 
g'x ij^MggoT^ J -iS;39i34aiea of the leltjaud. 

'*^3>382Xio,392 SI 1 5*588000800111*. iiealk 
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"^^fblMIty reqmrtct h 197 •45^9$* 

The folidity oj the. fruftunli bfa eohi, Ifiay t)c low ^ 
by the above general rule, bat more cipcditiofofly by the 
foHoMTing rule. 

W^d atit dfaimet^r or tircnmfeteace at e^itit en^ liild 
the altitude are given. 

; Rule u Multiply iit {£5^ }it6nli ei^^bjf tftt 

at the other. .< . - * 

«• To tht pfodtfA wSA the «|aare of tbofe ^ ^ Jecum^ 

' jl MuWply the fa'm by the gJvca length. 

4* Tho 
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wjllginctbe folLdity. 

I Exam. I. What is the folidity of the fraftim of a cone , 
the ^laqaete;* of the.gcei^ibej: ^4<vt>Qi«g sbq, maitot the lefs 
. 10, an4 tk ;aj3tltud# 3A ? 

' ?497,8theTolidhy required. 

Exam. 2. What is the folWity'of the frufturti df a 
' ccnpj (ho circQ9rfBMiice»i]|*the grca^-tiKid becng 40. that 
dr.{i)i.C le& ei^ api aad tlif: iQagthcer heigfet 50 f 

> Operation. 40 x so -f4p^X4Q4'aoMaQ>|:5o^K •020516 
=3713,64 the folidiiy rcgiiircd* 

Exam. 3 There is a fraftmii o£a:cone (by fdlne called 
ft cylindroid), one end of which 11 acircle whpfe diamct 
ter is 26 ; the <)x)|tt^parali6l cud i« W elHpfis whoJe tran* 

: verfe diam. is 44^ and cp;\J!igate 14.; ihie al|i(»de:of/the 
? Imdu^ is 9 ; re^uW^ its rotidity.* > 

Operation. Fifft rodfifleitfar gllipfis to a 'Ot^c^ j jod-thea. 

proqieed accordijjg tptl^e rutiP $ All9» ^44X14=28^4,82 
©early, the diam. of a ciiicle. 

Then 14,82 X 26 + ?6X-i6+24,8ax«4,8iX9,a6sa52 
4564,689^1458 the foHdity rie^airol* 

r 10. Tifl^J^fiditj^tf^hefr^fiim^areai^ 

(cdlieda prifmoidjt 'whofe parallel ends are' Ui^ dijjtmlar 

re^angksp and-n^k^Jides. mrt^f^wr iUntfy»fa€mk 

The.roUdlt9rofthi9fig«in>mfty-be'obta:iied by the firil 
of the preceding rokst ^or l^.tixe fpllewii^* 

Rttle* To the longeft(or fiiorteifi^ride ofthere^fle at 
ftiliiai •ttd^'^^that fide at the pti^er eiui .( whether it be 
the length or breadth) which la pacaUel^ it ; maltiply 

^im^ Uif tttiOif^HbcsiKiiiprHww-pamllel dimeniipiu 

* 

riz* 
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(vittiOfie at tlie top» and the other at the bottom), and tO 
the pxodttdadd the areas of the two ends ; this total be« 
ing multiplied by the height, one fixlh of the produ^ will 
be the folidlqf • 

Ex. Suppofe there la a frnHom of a pyramid, whofe 
parallel ends are redangles« the length at one end being 
40 inches, and breadth 34 1 the length and breadth of the 
otlMsr end (which in this cafe, are refpe£liyely parallel to 
thofe above) being 50 and 46 inches, and the length 60 
inches ; reqaired its folidity. 

Operattpn* 40+S^=9^» 34+4^=80 1 and 90x80 
nyaob the prodofk ; 3SX4o=!f36o the area of the lefi 
bafe, 46x50:^:2300 the area of the greater bafef and 
y2po 4- 1 360+ 2300310860 the total ; 

then 10860x60-^6=108600 cnbic inches^ 
1728)108600,00(84,97 feet. 

282)so86oo/)0(385»t ale gallons* 

23l)io86oo,oO(47o>t2 wine gallons. 

II, 7o find tbt cofltfex furfau of tbefruftum ^tf m righ 
fMC, thi Ungih of tb9 fiant fid*t ^nd tbi diameters or circum* 
fermcu of the par Mil onds being given. 

Rule. Multiply th« fum of the diameters by 1,5708, of 
the fom of the circumferences by o>j;, and that produ^ 
X by the length of the fide, and the laft product will be 
. the convex furface. 

Exam. I. What is the convex furface of a right conei 
the diameters of the ends being 8 and 4 } and the length 
6f the fide 20 ? ■ . 

Operation. 8-f4^i^ theinmofthe diameters ; uni 
12x115708x20=376,992 Che convex fuperficie^. 

Exam. 2. What is the convex furface of the Iraflani 
of a right cone; the circumference of thq mater eod 
being 30 feet, that of the lefs end 10 feet, and the Jengtli 
bf the flant fid e 20 feet ? 

operation. 30+ lo X t S X2i»=400 fef t» Ae convet 

furface. 

12* Tig 



1 2« Tbi dlmift^on of a Pyramid qt Cont ieUg^ivin^ fir 
JtMd what length from the <vtrtex 'wili anfwer to a given pari 
9f ihi foliditj. 

Rule. Say as the rolidity of the whole pyrimid or cone c 
is to the cabe of the altitade : : fo is any givea pare of 
the folidity : ta thi cubt of its altitude^ rcchnedfrom thw 
vertex downwards ; wkofi euie root is the length* 

Examp* There is a conical peice of timber, the du« 
]neterofwhore.barei9i,5 feet» aad the leagth la feet ; 
what diflance from the vertex mull a faw be applied, to 
• cut it into two pieces of eqaal folidity • 

Operattott^ 1 ,5 X i«5 :K U X ^261 8 :=:7,o686 feet the fo- 
lidity; half whereof is 3,53^3. And 12x12x12=17:^ 
the cube or' the lengthy Then as 7,o636 : 1728 :: 
3,534.3 ; 864^ whofe cube root is 915244. j^ad f^ far 
irom the reitex muH the faw be applied. 

13. To find the foiidiiy of the Hoofs oftbnfrnfinm of « 
pyramid^ the linear mea/nres of the end, and the tengtb 6e» 
ing known* 

Definition. If the fraflaan of a pyramid be cat through 
the extremities of both bafes by a diaj^ooai piaae^ each 
pa t (or Sc^on) is.called a hoof* 

If theiruftum be of any other form than a fqaarp pj« 
ramid, reduce it to fnch, by hnding the tide or a l^uujce 
of equal area ; then 

Rule* To the fqnar^ of the fide of one bafe, add one 
half the proaud of the fides oi cue two bxic^ ; Ciii3 fuj^ 
X bj^ the heigat, and one third of the proioct will ba (Jie 
iolidity, 

£xamp» Gitren x sz one fide of the greater baf;^ of t 
(qaare pyramid's frultum, y = one fide of the ieu bafe 
and a :=; ttie altitude* required the folidity 01 each 'hoof^ 



Operation, xx+ |xy X ^^3 = ^^« folidity of the grca« 

tcr hoof. 

- — -*- 

Andyy+iyxxa-t.3=thefo|iditjrofthe lefslioo^ " 
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Kow fiippofe x=»,S ; y=».«Sj "><* «=9 '.***"* J 
-V, ,_2.,,=xx the fqaare of the greater fide. And 
i.S X U2'i'l2=om 7S'-k^ half theprodeaof the fides: 
Yhen a.zs+o.937SX9-i-3=9.S6»5 «h«/oi;dhy of the 
greater hoof. Again, i,25Xi,»5=»»5"J=yy' *»«" 
i;5625-»-o.93 75 X9-5-3=7.S AefoBdity of the Jef, hoof. 

ts^t. The foljditv of the greater or left hoof wiU be ob- 
taia^ accotdbg to III end of *5,e fruftum nftd , *««dtntJjr 
pLf peanhy the example above. 

^battbtfrufiiM u tut byaditg^tudplMU 
I. To find the greater hoof (S). 

Rule From the cube of the gi«ter diameter (x>, 

KUie. rrom »« ^r »l,« nrodya of the ?ubes of the 

take^tbc ^•'"•^^jf.SrrSder hy the difference 

t^o *Ji««l«»,"- ^'Sply the quote 'by the al.itude 

(aV Thr;,^«a Slg%. by U.8 (n) (o- .*th 
^3,j4i6), wUl give the foljdity. 

Theo. S=: y^— ^x^ ><yi i x »a. putting y= Ac kii 

a. To find Ac Icfc hoof (s). 

■ r, 1 p,«« tVie faoarercot.of the pit)do6b of tht 
' Rolf. From ^5f^!^\°*^^ 

Theo. s=: Vx^Xy^l— y^ xan 

x-y 

• ExaiBP. Theie is a conical fruftWh. the diameter of j 
thegr"«re;dis4; that of the lefs end . , andthealu. 
S/j,;whatfethefoUdityofeachhoofr ^^.^ | 
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OptratioH. 4 X4 X4::::64 the cuHe of the greater dia- 
meter, aad 2-X2 X2=8 the cube of the Icf diatneten Al* 
& 64x8=512; whofe fqaareroot is 22,6z72. 

Thea 64 — 22,6272 ^^ ^ ' 1. rr 

i ^-^-^XqXo,26i8==48,74»3.the loh- 

4-— 2 ^ 

ajty of the greater hooL. 

And 22,6272—^8 ^ ^ , - ,. ,. ^c 

--^—^ ^.XQX,26ia^i7,23^3 the fohdity of 

the lefs hoof. 

15. Cy* « 5/.^^r^ C^^ Gkht}^ 

1. The diameter of <i Gioke being ginjia to find ks/upsrficses^ 

Rale. Multiply the fquare of.the diameter b/ 3,14 id 
(zzp) and tne produdia the fuperfacies. 

Exam. What is the fupeificics of a fptere whofd dia- 
meter is 3 ? 

Operation. 3X3X3,1416=28,2744 the fuperiicles.. 

2. Tbe ^iramfenna •/ a eircJ^ bi/t^inf- $b$Jfher4 bang 
given f to find its/ufirjieies* 

Rule, Multiply the fqoare of d>e ciFCumfecMic*- by 
o* 3^83 2, (i-T-p) abd the prodaS isth^ fapcxfi^ie*. . 

Exam. Whut is the foperficie^.of a fphere whofe cir* 
camference is 9,4248 ? 

Operation. 9,4248 X9,4248 X0,3iS|2=:a8>2753d45^ 
the fupcrficies, " • 

3 . J"]^ diamiter and chrcwnferenceofajpheri ieing give9$ 
tojindiisfuperficiet* 

,: Rale. Multiply the diameter by the circumferescet 
and the produdt is the fuperficies* 

Exam. What is the foperficies of a fphert, whofe 4ia* 
saeter is 5, and the circataference 9,4248 ? 

Oj^ation. Sb4r248 X 3=28,9744 the faper£ci.ea. 

4* Tbidiamet^r ofafphere being given to find its fofidity 

D d » . Rule. 



I 

f • 
I 
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RuV Multiply the cube of the diameter by ,5216 
t=:p^6) and the produdl is the folidity. 

Exam. What IS the folldity of a fphere whofe dia. 
neter is 3 ? - . / 

Oferatictt. 3>3X3XM236=:i4.l372 the foltdtty. • 

S* ^he €ir€9mfermce of a tircU hifiaiw thi/phert heinf 
ifinfiu^U find its foUdity. ] 

Rnle. Multiply the cube of the circumference by 
©,oi€887 (r=i^6pp) and the produa is thcfoHdity. 

Exam. What is the folidity of a fphcre whofe dream" 

fcrence is 9>4248 ? 

♦ 

Operatiott^ fil+HSl ^xo,oi6887r= 14,1 373 &c. the 
Iblidiey, 

tf» Thf/uperficUs and diamitir o/a/pbirt heiitg givenfU 
fnd thf /oUdity^ 

Rule. Multiply the fopcrficies by one fixth of the di. 
ameter, and the pixxlnfi is the folidity. 

. Exam. What is the folidity of afphere, whofe diamo- 
}er 18 3, and the foperfieiea 28,2744 ? 

OfiraticM* a8,2744 X 3^6=14,^372 the folidity. 

^ . _ •• 

7. I/ihefuptrficUs and ctrcumferfna of a ffbere oe given \m 

pfind thi diamster. 

Rule. Multiply the fuperficies by the circa bl fcrence, 
Vind the product xed by 0,05305 (=p-r6) givea tho 
/olidity. 

' £ xam* What is the folidity of a|fphere whofe circnm- 
/erence is 9,4248, and the fopeificies 28,2744 ? 

" Operation. 28,2744 X 9,4148 X 0,05 J05 =14, 1 372 the 
JTolidity. 

Note. The folidity pf a fphcre, is ccjual to tvvo thlrda of its 
^iritmfcribipg cylinwr. 

9* Thi 
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8. IbtMidHytfa/phmteinggi-oit, H find the diameter. 
Role. The caibc root of the folidity Xed by 
» r,»3^ (zz" */ 6^p) will give thediamet«r« 

Exam. What is the diameter of thatfphcrc wbofe fo- 
lidity is 14. 137*? 

Operation. ^^hT^ST^X^'^W^S the diameter. - 

16. r9 fifniihs/Mity of the figment ofafpbm, the iRames 
ttr of its haje (zx) and alutuie (a) heinggi'uen. 

D^nitioM The fegment of a fphsre (or globe) is a 
part of it cut off by a plane; and therefore the bafe of 
fuch a i^roent muft be ^ circle ;imd it3 convjjx furface 
a part of the furface of die fpbere. 

Rule. To thrice the fqaare of the femidiameter of 
the 'bafe, add the fqaare of the altitude, multiply the fum 
by the height ; then the produft Xed by 6,5236 (a) will 
give the lolidicy (s). 

Theorem. 8=3xx4-aaxaXtj» 

* Exam. What is the folidity of a fphcrical iegro^nt, 
the diameter of whofe bafe is 26, (=2x) 5 aud iu height 

Operation. sri;l3 Xi3 X3 + 12X12XI2X0,523&=; 
4090,3632 the foUdity. 

17. the diameter of the bafe (x) and the altitude (a) -of 
fpber ical fegment t6einggi*ven, tofindits convex fuperfciet (4) 

Rule. To the fquare of the diameter of the bafe, add 
the fquaie of twice iheheighr, the fum Xed by 9*7854 
(n) will give the faperiiGies required. 

Theorem. 6=:xx+4aaxn. 

Exai9. What is the convex furface of that fpherical 
fegment, the diameter of whofe bafe h 18 (=:x), and 
whofe aliitude is 4- (=&} ^ 

D d 5 OferatioK* 
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Operafion. i8xiS=:j24; and 4>5><£}j = ^^ ** 
fquafe df t»vice the height* Then 3 24 -f St X 0,7854= 
318,087 the iiiperficics required. 

18. To find tb€ fobdity ofa/pbiroid^ tie axis tfMu»» 
^ndthe Ti'volvhig axis heing^given^ 

Dtfimiion- A fpheroid is a ibiid figure* formed by the 
rotation of an ellipiis round either of it^ axis. If the rota« 
tion be about the tranfverfis axis the fblid genera- ed is 
called a prolate (or oblong) fpheroid refembiing an t%%9 
only both its ends are the iaroe* Bat if the rotation be 
ab<>ut the conjuga'e axis* the folid ge&eratea is cai ed an 
oblate fphcroid.Such a form the ^^^ of the earth is faid 
to be« 

Rule Maltiply tlie fixed axis by the jfquare of the re« 
volving axis, the produft xed by 0,5230 C::?p-f-6) wiH 
give the folidity. ' 

Note. A fpheroid fas well as -the (phere) is two thirds of 
its circiHnfcribing cylmder. 

Exam. I What is the foKdaty of a prolate fpheroid^ 
ivhofe tranfverfe axis is 10O9 and its corjjugate is 60 I 

Operation. ioox6ox6oxo.5236=:iS8496thefolidity« 

£x. a. What it the &didity of an oblate ipheroid^^ 
whofe longeH axis is loo» and fhorteft axis 60 } 

Operation. 60X100X100X0.5236=^314160 the £>• 



19* To findthe foUdity of a paraholU conoid^ ihediam^m 
ter of its hafi^ andakitude ^einggivenp 

Definition. A parabolic conoid is a folid formed by the 
rotation of a fempj^arabola about its axis* It is equal to 
lalf its circiimfcribing cylinder. 

~Rn!e. * Multiply the fquare of the diameter of its bafs 
by •7^54 ; then theprodn^ xed by half the beighs wiJD 
give the folidity* 

Ex. W hat is the folidity of a parabolic conoid^ whofc 
}ieight is 50» and the diameter of whofe bafe is 60 ^ 

Opotfoikm 6ox6oX97854X50-r2=:7o6S6 the £»« 
fidity* 
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> 10. Tcfini the/oliJitj of a ParaMk- Sfindk. 

Difimtion. A parabolic-ipindle is a folid generated hy 
the rotation of a parabola about its ordinate ; which ordu 
nate will be the^indk^s length, and the abfciis of the 
parabola will be the radius of its greateft circle (or its \ 
Dreadth). 

Rule. Multiply the fqaareof the diameter (d) by ^e 
length (b), the produd Xed by o,4iS38 (z:q) will g(ve 
thcfolidity (s). / Theorem. s=:ddxlxa* . 

Ex. Suppofe (he length of a parabDltc^fpindle, to be 
60 (1). and the gitattdl diameter 4A (d) : KeqaiKd the 
ibildity. 

^ Oftration* 40X 40 X 60 X 0.41888 :r 402 1 2.48^ the fo« 
lidity. 

Note. The ufual method of meafuring irrqpilar folidS} 
iuch as craggy ftoncy lumps of metal^ buihea of^fli'ubs, &c. 
is to fill a vdfel with water, and tfa«n to put in the £»lid, and 
meafure the water that flows over \ as fuppofe yau iiuinerie a 
iblid in a regular veiTcl full of water, and by fuch immerfion 
5 ale gallons run overthe top of the veflel, then the content of 
thift immerled foHd is aSi multiplied by 5 is equal to 14.10 folid 
inches. Or if you put the ioHd mtoa regular veirel,and fill the 
veflel up with water, then take out the folid and mealurc the 
fmpty pait of the veflel, it will give ths fame ooutent. . 

'"•""■ ' I ■ ■ ■' ■ ' ■ .1. I I .1.. I. .1 .,- 1. ■ I., — 

§IV. (y BOARD MEASURE. 

BOARDS are meafured by fi»perikial meafure, the 
thicknefs not being regarded : So that a board if 

snollly a parallelogram (or may be reduced to fuch), the 
meafuring of which is (hewn in Se6^« 2. Prob* 3;Tlie ofoal 
method of meafurine boards, is to take the length along 
the middle between the two fides, and breadth in the mic> 
die between the two ends. l'hen» 

Rule. Muldply the length by the breadth and the 
product will be feet, if both the dimenfiona were taken in 
feet, or feet and decimal parts of afoot i. b'nt if the length 
was tfiiuxk in i^etand breadth in inches (which is mcSfy 

the 



tht cafe), divide tw faid prodaft by 12. ' Or if "both was 
talcca inincheS) divide toe proda£ki>/ 144, and the ^fiotc 
Will be fa^ feet. 

Note. In mcafuring a quantity of boards that have the 
Bime iengtb, bst Ji(Fcr«nt.breadtbty the beft wsiy is to takf 
(with a firing) a!l the breadths in one ^imenfion, an«^ 
multiply that by the length of one t>oar(d. And in ineaiUring 
a ftock of boards that iiave the fame length and breadth, £nd 
the content ot one board 'and multiply Aatby the number of 
boards* • • * . 

EXAMPLES. 

1. If a board be so feet {or 240 inches). ^ongY and 
18 inchei(=: 1 ,5 feet) bread ; how many fqaare or Sat feet 
doth it contain i , 

0/,«/«» J Toxlhiz- Z Z 30 feet, the content rtw 

2. There is a parcel of boards, the fum of whrfe 
breadths, taken together, is 87,5 f?ct, and the length of 
tach IS 8,75 feet ; how many ^aare feet do they ail 
contain i 

Opefafion. 87,5 X 8.75 =765 .625 fquare ftet. 

3. Suppefea flock of tapering boards, 25 iu number^ 
. the /ength of each to bd i6*6fe&t, and breadth.raken in 

cHe middle, io| inches ; how many fqoare feet doe:» the 
^aid ilock of boards contain i 

OperAtiom. l6.6x io.s-rI2=:l4 525 feet, the cofi« 
tent of one board. Then l^S^i Xaj— 363,125, feet the 
content of the whole. 

Note. If ^ board be irregular, that is, broader in ibme 
|)laces than in otheis^^take breadths at the broadeft and narrow- 
nil places, add all thole hi eadths together, and divide the fum 
by the nnmbei of breadths, and theqtiotient will foe a mean 
bieadthj which will reduce the boai-d to the lorm of a 
parallslogram. 

^. There is a board whofe length is \^\ feet, bnt irmt 
gular in breadth s therefore five breadths are taken which 
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are as follows: id. ii,^ inches, zd. ti incbes ; 3d. 
11,25 inches ; 4th. 13,5 inchei, and 5th. 14.25 inches ^ 
how reany fquare fcei doth it contain ? 

Operation^ li>S -h II + 1 1*25 -f 13)5 + 14 25-7-5 = 12>3f 
the mean breadth. 

Then ic.j x i2%3=:i90.65 fquare feet, the anrwe**. 

5« If a board be five inches broad» how much in length 
will make a fuperficial foot ? 

Note. Since the proda6l o^ ths length and breadth gir es 
the area, its evident that if the area be divided by one of thofe 
dimenftons, the quotient will be the other* 

Operation 1 4^-^ 5 =1 7. 8 . 8 inches in length • 
6. If a board be 18 inches broad, how moch in length 
ivill make a fquare foot \ Aufw. 8 inches* 






% V. Of the Meafuring of TIMBER. 

THERE are various forts and forms of timber* 
If it is hewed, and the ends are fquares Qjr re£l- 
Angles, and all of a thicknefs, it is a parallelopjp^doiw 
\l it is thicker at one end than the other, it is the frudom 
of a pyramid. If it be round and all of the fame 
ihicknefs it is a cylendar ; bpt?tfitbe thicker at one end 
than the other, ic is the fruflum of a cone 
For the mea'furing of each iiee Sedion HI. But 
there is acaftomary way of meafuring both fquare and 
round timber, which, tho'.it be erroneous, is ufed by all 
dealers thecein. Workmen, and mcauforers, ufuallj 
gird the tree in the middle with a cord, and take the 4th 
part of thatxompais or circumference, and eftimate it as 
though it was the (ide of a fquare, whdfe area is equal to 
the iSdionof the tree, at the place it was girded* 

It ts a cuHomary allowance to the buyer, to take the 
girt where he pleaiet, between the greater end and middle 
of the tree. 

P R O B L E M I. 

To compMti thi filidity {w cof^ewt) tf round timbitf iy 
J^avftg f^ Ungib audjircumfinMct giveMm 

Casb L fFb$n the trte uflreigbtt Mud tbi ends an equal, #r 
marljfi. 
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Rale. Multiply the fquare of one foarih tBe ettcomfe* 
rtnce bv the ler^b, aod the prodofl is the content to 
feet, if both the dixnenfions be expreiied in fbet and dect« 
jnal parts thereof ; which h the bcrfl and eaficH way. . Bat 
if one dunenfi'^n bt feet and the other inches, divide the 
faid produa by I44, and the quote will be the foUdity ; 
or if both dimensions are inches, divide the prodad by: 
1728, and the qaote will be the foUd'tyinfeet. 

EXAMPLES. 

I. Whatis the folidityof a tree, whofe compaG 183$ 
^nches» and length aofeet i 

Of oration. 36-t-4=:9 inchesr:,75 foot i 

Then, 75X,75X20=ii, 25 = 111 feet the contcm rc- 
qurrcd. Or 9x9x20-5.144=111 feet. 

«. What is the folidity of a tree whofe length is 35I 
ftet, «iid { of the cbinp^ 17 inches ? 

O}er«tion. i7Xi7X33,s-ri44=:67>23 feet the con* 
it leqnired* 

3* What is the folid content of a piece of timber whofe 
length is 204,5 uiches ; and { of the circomfereace 10,5 
inches \ 

Oferattcm. ao,sx^M>,5X204»5^i7a8z:49t734 ^^ 
the content required* 

4. What is the foItd}t3r of a piece of timber, mholh 
length is 9I: feet, and | the drcomference 39 itielies I 
Anfw. ^02^984 feet. 

Note. If the tree is crooked, its length muft not be mea* 
fured on either the convex, or concave fide of the curve. 
Case II. pyb$u the tree is untquallj thicks or tafe** 

Rule. Gird the tree in asonany places asaiethoagbc 

neceffary : add ihefeveral girds together and divide that 
fum by th^ nomBo* ofgiids^ the quote ivill be (as thoyght 
by the wotrkmcA) a mean compaifs ; the fourth of. this 
mean compafs fqoared and molciplted by the length* 
jivcfi the foUditjf,. . ., . . 
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(. AtaperiDgtree-zofeetlottfy is^-girded io four places; 
in the firft it is 72 inches,' in ftie Tecohd 60, inihe third 52^ , 
andiii the fourth 48 : what ia the foifdityin feet? * 

Opiration* 72 46o+5*+48-r-'4iz:53 a mean com* 
pais, and 58-a-4~I4,5 tnchej; thea 14^5x14,5 Xao-i* 
i44Z=:29»2 feetytheContentTeqaired* 

Case III. Jh^ piece of njuood that is 24 imbes in comm 
pufs {jnr 6 inches fquare) is efteemed timber \ therefore if any 
Crunches or houghs meafkri 24 in tompi\fs^ their foliditj mujf 
^e found and added to that of tbitrte* 

Note. So mucb of the tfunk»- asjneafiiresiefi than 24 in* 
dies compafs, is not efte^med timber. ' 

6 . Required the rfoiidity of a tree 40 jfeeit long 3 37 
inches quarter oompafs; one branch 44*ie^t«ioog by 2d 
finches circumference^ and another tp feotloog* hy 14 
inches compafs* 

Operation* Pirft, :»7-*- 12=^22,5 feet, 28^'-f.4==?io. 
-s=r,583 ftxit, and 24^4z::6 in, =,5 foot : then 2,25 X 
2,25X40=2 202,5 feet in '^® '^^^» jS^S X, 583 x 14=3 
,5,35846 feet in one branch, ,5 X,5 X 10:^^2.5: feet in *the 
^thcr branch. And 202,5-f3,35«4^4-a,5=i2o8,35^45 
jthe folidityrequijed% 

Casb IV. W^ben the trees ha*ve tbei^ BdrktH. ■■ 

In meafuring fuch timber for ^le, ii is common to 
make an allowance to the buyeron siccQunt of the bak'; 
thus, in oak) one tenth or one twelfth ^parr of the circum* 
lerence is deduced ; but the. allowance for the bark of 
a(h, b^ch, elm> &c* ialeia* 

Rule. From the given circumferente, fubtrafl th^ at-* 
lowance for bark ; and with the» remaining compafs^ 6nd 
lihe folidity* as before. 

7# Required the folid content.bf an^oak tree whde 
length is 44f feet« and 6oiaches ifuarter compaf^ j allow- 
ing one tenth for bark } 

Operation, 6o«Mo=:6 the allowance, thea 60—6^54:8 
^ 4i5 iset, |th of #hich n 19125 foot ^ . . 

Then i,i.2j^Xi^i25Xf4y5s=:56y3aieet,thefondU^* ' 

PRO* 
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P R O B L E M H. 

To compntc the folMity of fquarc or fltt timber, fuch 
as balks/or p}ank» ScC. 

Rule. Take the breadth and depth in the middle, if 
both ends be nearly of a thicknefs ; bat in tapering fquarc 
(or flat) timber, take as many breadths and depths, as 
are thought ncceiTary ;.from which find a mean breadth and 
depth as taught in CafelU Prob« I. Then mnliiply lengtbi 
breadth and depth together, and the proda^ will be tbe 
truf loiidity. 

EXAMPLES. 

. If If A pieoe of timber be 15.2 feet lon^ and hS* 

foot fqaarf# bow many foiid feet doth it contain i 

^. Offrauon. 1,52X3*5* X 13.2=130,497 2 8 feet, the anfw 

2. If a picc^ <^f timber be 30 feet long, 20 indies 

broad, and ij| inche:> deep, how many feet doth it 

contain ? > 

Ofiroiton 20 X i S» J X 30-r 144= 64,583fcet the anfw, 
t# There are 5 pUnks, the length of each is 20,5 

feet, breadth 1,2 lOot, and depth '0,4 of a foot j how 

many foiid iofit pi piank do they contain i 

. Operation. I ;2 Xo. 4X20,5 =9, 84 feet, the folkiityof 
I plank 5 then 9,8^ X5=49»2 ^«^ «^« **^^* i 

Note. Workmen, and tocafxirers, reckon 40 feet of un- f 
hewn, or rough timber, and 50 feet of hewn timber to a load, 5 
fuppofed to weigh aton, or 10 cwt. For fay they, hewn timb« » 
is meafuied by tlie fquare, and is rery near exaa j but rough ^ 
•timber by the girt; (or quarter compafs,) which is about one . 
f5f h fefs than cxaa : therefore divide the feet m rough timber W 
by 40, and in hewn (or /awn) timber by 50, and the quoiielt t 
gives the loads (oc tons)* 

To find how much in hnpth is required to make any gi'ven/o' . 
lidityof tmber. Btcaufe the prodnft of the length, ^ 
breadfli, and depth, gives the content ; therefore, if the 
given folidity be divided by the produft of any two di- , 
5itncnlion$» the quotient will b thcthirdv • 

rrXaiHf 
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Exam* I.. A* piece of fquare timbe'^ -vfcnft.ficlc is 6 
ii)che« ; how mocn in length will make z (olid feet i 

bpiratiom, 6x6=3:36, and I728X2»3456 cable inthea. 
ia 2 feet : Then 34^0^-3/^ 0:96 iff, «g feet the Anfw* 

Exam. 2. A piece of timber whofe breadth is 9 in* - 
che$, and depth 4; how mach in length will makei^. 

• folid feet ? * : ^i 

■ 

, Operation. 9x4=36, and 2592, the cubic inches in. 
if feet : Then 2592H*s6»k72 indies«K6 feet the Anfw " 



> 

^m 



§ VI. <y ARTIFICERS WORK, 

9 

ARTIFICERS have diflTerent ways of^meafaring 
according to the cnftom of each craft ; feme give 
the content in teetf fome in yardsf fome in f^uares, fome 
in rods, &c. 

They al/b difer according to the cuftom of theplace^ 
fome give the content in one denomination, and fome ix| 
nnother. 

Artificers fe/dom nfe oaght but faperficial or flat mea« 
'fure, and becanie <cv«//i» ilo^rSf floors ^ wfuhws^ roofs, &c« 
are /quarts or paralUlovrams^ their areas are found b/ 
Frob. !• or III. Sed. 1I« but if any other form come ia 
pradice, it can not bo t come under fome of the rules ii| 
the foregoing fedions. 

I . Of Bricklayers Wbrk^ 

Bricklayers commonly meafure their work by a rod of 
1 6f feet : the fquare of which is 272I feet t but in Prac* 
tice, divide the a^ea found by 372, the Quotient of whick 
are the rods required* la fome pb^es tney meafure by a 
rod of 18 feet ; whofe fqaare is 324 feet : and in others 
' they meafure by the ropdi of 2 1 feet long, and 3 broad, 
containing (2iX3=)63 fquare feet ; and here they, do 
cot tegard the wali's tkickne&i but moderate the price 
accordingly. 

E c Nati 
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iNfote. Bricklayers moftly comptlte or value their work "at 
tKe rate of a brick and an half thick, called ftandard tbicknefs; 
aid If the thicknefi of the #811 happen 19 be lx>ore or lels tbiw 
fiandard> it tnvifk be reduced to ftaadard thicknefs as foiioivs : 

Multiply the area of the wall* hj the number of half 
bricks In the thickneA of the wall i divide the prodod 
by 3','and h givesthe al^. 

Exam, I. How many fquare rods, of ftandard thick- 
nefs, are there In aw^U 72! ft;etlooj;i 19!' feet high, and 
f^ bricks thick ? Anfw* id>S itkfs. 

- Fifft JM K^v>5s&i'395,625 the-iuperficial contenta 
theb ^9C,025 XI 1-7-3=5 117,291 feet the areainftan. 

4atd thicknefs ; and 5 117,171-7*272]= 18,8 rcd« the Aolw 

• 

Exam* 2. A^ wall beii^ 72 feet long, 54 feet high, 
^nd 3f bricks thick, how naany rods of brick woik, at 18 
feet the rod, are contained m it f 

Here 72 X 34=2448, and'244ftx7-?-3=r5712 the arfa 
ijafoet at fiandard thicknefs. Then 5712-^-324=517 rods, 
204 feet, remaifiiog ; the Anfw* 

Exam. 3^ A^ wall being 62 feet, 6 inches long, 14 
•leet^ 9 inches high, bcw many roods of bri<ic work, at 
S$ fqoare feet or 7 fqoare yards the r<)od» aic ccntftinedin 
it ? Anfw, 14 roods, and 4,430c yar4s« 
Ftrft 14,75 x6a,|=9a 1,87 5 iqaftre feet. 
Then 92 1,875-7*9= 102*4305 tqnareyar^s* and ioa«s- 
7= 14 roods : 4,4305 yards remain* 

Note. The ufual way to take dimcniions of a (iiiilding is 
to meaiure half round it on tht out-fide, and half rourd it on 
the infide with a chord $ which gives the true compafs of the 

y building. If it be all cf a height, meafure iis hpght at any 

'* place from the bottom of the foundation $ but if the height be 
unequal, take feveral heights, add them together, and divide 
their fum by the number of heights, and the qu4&tient will be 

- a mean height Thegable ends above the fquare heia^ tri* 

* angles, are meafiired as fuch. 

Exam. 4. Scppofe each fide wall of an h'ooie Ee 30^ 
feet lone; on the out fide, each end wall 14! feet broad on 
the iniiae ; and tbe height from the lonndadon to the 
fquare 55! feet ; and the gable (or triangular pare st i»p) 

to 
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to rife 42 courfe bf bricks (reckoning 4 courfe t^ a foot). 
Now the firft 20 feet ia height is 2^ bricks thick , the 
next 20 feet 2 bricks thick' j 15 1 feet above i| bri<jTc 
thickj and the gable e^d 1 brick thick : what will it a- 
ixioant to at 5I. I05, per rod, of 272 fquare feet, ftandard 
thicknefs?. Alfo how many fquare yards, not mindii^ 
the thicknefs, as if it were a (lone building } . 

■42-7-4^:10,5 the height of the gable, at each end* 
3o|+3oJ+i4|+i4|r:9D thecoxnpafs of the bail iinj;* 



90x15,5 

90x20x4^3 

90x20x5-^3 



fqaare feet 



101,5 atil 
i »' '/ Uri 

o at 2 I 



2400 at 2 1 1 1-«-# 

joo^atzlJ 



The area of the houfe is 6896,5 itand^rd thlckne/s. 

feet 1. fott h I. s. d. . 

As 272 : 5,5 :: 6896,5 : 139,45 12=1 J9 : 9 : df 
the amount. And 6896,3 -r9=7o?,277 fquare yards; 

In meaidring a ckimnsfy the ufnal \vay ia, if it Hands 
alone without leauiag againA. a wall, &c. to gird it aboiit 
below tl>e mantle, aiia tatethat forJiength^ and thehei^^c 
of the room or chimney fa far su it keeps the fame girt 
for 'the breadth ; the prOduA of tliefe cyo is the ccmtdit t 
but if it Itand againd a waUl ybu mufl meafure it round 
to the wall for the girc, aad take the heieht as before. 
It is cuftomaty in m6& places to allow double meafure for 
chimuies. But in Sheffield, and feveral other places, 
they allow one (hilling a yard 1 uning meafure for chim* 
ney pipe^ meafuring from the hearth to the chimney top. 

a* Cfmat/kr^nuaj ly the S^uarty as fleoring^ Partitioii^ 
ingt Roofingt 7>/i»^, (iff. 

In meafuring theie works, t1ie dimenfions are taken 
by a rod of 10 feet ; and thc^-^fofe the refult is in fquares 
of 100 feet each. Hence divide the area found by 100, 
aad the quote will be th<; number Of fquares required. 
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In flooring they dedod the hearth-flonCy except it has 
a border roand it ; and then the hearth is meafured in 
with the floor. 

In vofingt tyling and fiatingf it iscuftomary to reckon 
the area and halt area ol the nat or floor for the area of 
the roof; or thas, as a is to 3 , fo is the area of the floor 
10 that of the roof» when thefa*d roof is of a trae pitch* 

Kote x» Ail roofs are faid to be of a true pitch, when the 
rafters are three.fourths of the breadth of the building. 

If the roof t« more or lefs than a true pitch they nieaiure on 
the ridge, and from the eareson one fide to the eaves on the 
•ther with a rod or ftring. 

a* Double meafure is commonly allowed for hips, vallies, 
gutters, ^c« And in dating and tyling it is common to allow 
4oubIe meafure at the eaves for io much as projects oyer the 
jjplate . 

Slating is (bmetimes meafured by the Yquare yard, and fbmc- 
ttmes by ibe rod of 49 yards f(|uare, &c. 

Exam. It Suppofe a honfe of three dories, befides the 
mound floor, h to be floored atcl* los* per fquare, that 
the houfe meafures 30 feet 6 inches, by 24 feet 9 inches ; 
that there are 7 fire places, whofe meaAires are, three, 
each cr6^ feet by four feet ; three other> each of 5 feet 9 
inches, by 4 feet 6 inches ; and the feventh 6 feet 9 inches, 
"by s feet s and that the well hole forthe flairs, is 10 feet % 
inches^ by 8f feet ; what will the vtrhole come to ? 

Firft 6,5X4x3 =78 the ift three fire-places. 
5»7S >^4.$ X3=77>^«S the id ditto. 

6.75 xs =33»75 t^e 7th fire place. 
10,5 >< 8>S X4=: J57, the well hole upon 4 floors^ 

546,375 the whole of the ded aftion 

And 30,5XZ4.7S><4=30«9.5 the area of the 4floort. 

54D»375 theweaot tlw aedaaton 

I0')}a4739 1 25 rzarea of the work» 

a4f<|uares 739125 feet* 

lect !• feet !• 

As loot 5,5 ::«473t«*5» i36»oai875 

Or, 156I. sJd. the Anfeer.' Ex; 
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Ex. 2. If the breadth of a roof with theufual allowaiice 
aft the eave» be 50, j feec, dnd the lengfh ef the 
jidge 56 feet, ho\v many yard9> fquares, and rods are 
contained in it ? 

. Firft 30,5 X50=I525 fqaare feet, or 169 yards 4 feet, 
or 3 rods, 22 yards> 4 ieet, or 15 fq^ares 25 ie^U 
..Exam 3^ If a partition between two rooms be 8.0,5 
£:et in length, and i2|;» io height \ what will the Wo/k* 
Qianihip colt at 6s. 6d, per fquare ? 

Firft»o,5X 12,25=986^125 fquarc feet, whi^h -red 
hy 100=9,86125 fqoarea. 

Then as i : 6,59. :: 9.986125 :64,098125s. 
Or 3I. 49. id.theAn^. 

Exam* If a houie meafnre wkhin t]ie walk 50 feet in 
length, and 30,5 in breadth ; and therpof be of a true 
pitch ; what will it cod roo&agat los* per f^uare. 

Firft 30,5 X50=i525, the aresfof the flat, or floor; 
Then as 2 : j :: 1525 s 2287,5 *^^ *^* ^^ the'roof» 
And 2287,5 -i-ioo.=:22,875 Fquares, which at iqs» 
per fquarc amounts to 1 ih 85« gd* the AnCw. 

There is other wdrk about a building done t>y the 
Carpenter^ that is nveafared'by the foot runing mcafure^ 
as coraices, doors and cafes, window frames, lintels, gut* 
tering, ikiit-boards, &c» 

3* Of Mtafurtments hy the YariSqkart. 

As Joiner's, Painter's, Plaiflerer's and Paviour^s Worl;. 
In each of thefe woiks, it is be it to take the dimcnitons 
by a decimally divided yard. 

Ofjoimrs ^Fori, 

• > 

Joiners^take their dimeniioBs with a (bring, meafariog 
round the room or floor for the length ; and for the 
breadth, they mtafore ffomtke top of the cornice to the 
floor, girding the flring over all the mouldings and 
fwellingj l^ndels.; for they fay they' ought to mea« 
fare where their plane touthes* . 

a e i Hole. 
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Note. AU ftufF «n inch and half diick and under, wnmglit 
on both fidef} is by Joiners reckoned at work and half work : 
but fhiflp of greater thicknefs wi ought on both fide<, is valued 
at double work. They make deductions for vacancies that fall 
within their work i and meafure window boards, ibfit boards, 
cheeks, &c. by themfeires* 

Exam« I. What will the wainfcoting a room come to 
at 5&. per fquare yard ; fuppofing the compafs of th? 
room is 90,5s yards, and the height (taking in the cor- 
nice and moulding) 4,09 yards $ fix window ihotters, each 
2,3 yards by itS yards ^ and the door 2.4 yards by i,oS 
yards ; the (butters and door as they are wrought on both 
fides being reckoned work and half? 

Firft 2,3 X f ,^ x6 = 17.94= fix fhutiers area once* 
i>o8k2,4 r: 2,593^: door'i area once* 

2)20,53 assAatters and door. 

10,266= half the Ihat.attd doorw 

4>94,i92E= whole work. 

The Anfw. L. 23,5482=: 231 los: n|d« 

Exam. 2. If the window fliutters about a reom, or ie* 
veral rooms, be 70 feet broad (that is, if all their 
breadths in one fain ;= 7ofeer)and the height of each 
ihutter 6,5 feet ; what's the content in yards at work and 
half ? Anfw. 75,8 yards. 

Exsm. 3* If tbeeompafs of a room be 96 feet 5 inches, 
an^d height 12 feet 9 inches $ how many yards of warn* 
fcoting doth it contain f Anfw. 1^6 yards, 3 fquare heu 

m 

0/ Painters fFhrJL 

Painters work is. taealuredin the fame Bianner as that 
of Joiners, by a flnng* becaule the bruih goes into the 
KoUows and over ihe fwelUnga : it beinff rcA^^nable they 

ihottld ^ 
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fhoold be paid f >r all places whcrson tKefr cotoar ts laii^ ' 
Their price is generally proportioned to the number <rf' 
times they Ijty on their colour. 

Note. There muft always be made dedudlions for vacancies, 
within. the dimenQona taken. 

Exam* Suppofc the compafs of a room is 24,94 yardj,» 
-and height (taking in the cornice and mouldings) 3,86 
yards } the door 2,5 yds. by 1,25 yd ; &ve windovv fhat*' 
ttcrs, each 2,22 yds. by 1,11 yd.; thie windoMf cafes 
0,38 yd.deep,and 2,66 yds. high fa clofet the height t of 
the room, i, 16yd. deep, 1,58 yd. in front; tbfe HisItcs 
taken together, 7,5 yds. by 0,28 ; thehre place 2,25 yds. 
by 1,66 yd, (which mull' be dedu<aed); the ihuucrs^ 
door, and Ihelves coloured on both fides ; what will the 
Wiiole come to at 8cf* per yard I 

wmm^Km^immm i r^-r-nn - i _ 

Firft 2,66 X 24 1,1 1 X 2=7,54 the length of both fides, 
top and bottom ol one window cafe, in one fua : And 

1, 16 X 2 + i»5ii X 25=5,48 the compafs of thectofet ; 
Then 7,54 xo,38X5=!4>32^<>af«ao^ the 5 wind cafca* 
5,48x3,86 «s»2i,i528 arcabf the clofet. 
7,5 Xo,28 X2 «= A,2oop area of the ihelve*. 
2,22X1,11 X5«=' 12,3 210 the ihutters once. . _ 

2f5XJ,25 «» 3,1250 the door once. 

. ^ on — /^/; ^ Ac ^ I ^^^^ ®^ ^he room induct 

The ftfmofihe areas=si5 1,3932 oot of which dedaft. 
2^25 X i,6d ««?' 3,73S<^ the area of the ftrepla^c^ 

Remainder 147,6$ 82 the area of the work. 
Thent47,6582-i-50s4,92i94.t.«»4l. 18s. 5id. th« Anfvir* 

Plaifierers fFork. 

When a room it pla'ftered take its coi»pa6 in the inficfe 
girding in chimnies &c/ where ever the work comt^ ; and 
in taking over head dtmenfions g^rd in the fammer &:• 

£x» What wlU the plaiftering a room come to ii roiK 
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Tptr yzrdf whefe cempafa u 47*2 yards^ and height 4»3. 
yards ; and the top 6»o8 yards by 5^22 yards f 

Firft 47,2x4,3+6,08x^,222=234,6976 yards, the 
atea ; which aMod« per yard ain<^ants to 9!. 153. yd. 

Note. In meafuring wall?, dcdoAions muft be mads for- 
doOrs and window^ wb«a cafiid with boards, but if plaiftexed 
^cre the caiing ihould be, no dedu6lions are made : Alfo, la 
rendering between quarters, you may deduft one fifth part for 
t)ie quarters, braces, &c. but in whitening and colouring one 
fourth or fifth part muft be added, wheie the quaiters and- 
biiacex. project beyond the walh 

Ma/ons fVork. 

Ma(bns WOtk is foitletinies meafured bythe foot fqtiare, 
fometimes by the raning foot (viz, only teet in length), 
and rbmetimes by the iohdfoot> taking in . ail the three 
dimenlionSf length, breadth, and thicknefs.. Paviivg 
(which is meafured by the yard- fquare) is alfo reckoned 
in with oiafon» work. 

' Ex. I. If a wall be 112,25 feet long, and 16,5 fee^ 
high, how many rods, at 63 Iquare feet to it to^ doth 
it contain? - .. 

II 2,25 X 16,5 = 185 2, 1 25 feet-5-63::i29.,4 rods the An(W. 
. £x« 2« How many folid feet are contained in a wall 
$4*5 feet long, 20,9 feet high, and 2,25 feet thick? 

64,5 xao,5 X 2, 25=29715,06x5. folid feet the Anfw. 

Ex. 3, A Pavement being 39 .yards loAg, aj»d $,58 
yiirds brobdi how. many^ fquare yar^ doth it.^QOt^n ? 

Giasiitrs tVorh 

Glaziers meafuie by the fquare foot, and commonly 
take their dimenftons nearer than any of the foregoing, 
for they'U ^o to the 8th or loth of ao inch. 

£x«i4 If therebe 8'p^nes of glafs eacb 2,23 feet 
high,, and 1,2^ feet broad, how many fquare feet ? 
^•23 X if^S x8=32,8352 fquare feet^ the Aa^w. 
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'*^ Ex, 2* There 1$ a Koafe with. three tire of wipdoWij, 
five ixk a tire ; the height' of the firll is 7,5 feet» of the 
fecond 6,3 feet; of the third. 5,1 feet ; and the breadth 
of each, 342 feet : what will the glazing come to at i$^* 
per foot ? 

Firft 7,5 +6,3 4-5»2r:i9 the height of the windows in , 
One row upwards that are over each other, which x by 
S> the number of windows in a tire» this^ivei the length 
of ail the It windows : thus 19 X 53=595 feet» the kng^ 
. of the whofe. 
Then 95 X3 32=315,4 feet the area. And 3I5>4-t-1;< 
= 191. 14s. 3d- the Anfw« 

§ VIL 0/ LAND SURVEYING. 

SURVEYING of Land, or Planometria, is the 
art of meafuring all manner of plain Hgares» in oy» 
4Ser to know their (aperficiat content ; and requires the 
pradlttioner (who would be a complete mailer of it) to be 
weUflcilLd in numbers, both whole and hiokeot with the 

- extradion of Roots, Geometry ^ and plain Trigonome* 

- try : Bot as this Treatife doe» not furniAL the learner 
with plain Trigonometry, 1 refer him to a little Treatif^ 
wrote by Mn Tho. Simpfoat price is* 6^* Thofe who are 
de/irous of feeing a great variety of Trigonometry Sotk 
in rhecrv and pradicCf plain and fpherical, may confult 
Mr. B. Maitin'ik Young Trigoncmecer's Complete Gaide> 
in two Volumes ; price los. 6^i 

In Surveying Land, tbe Inftruments in common ufe are 
the Gunter's Chain ^as deicribed in Table 7th, page 23) 
for meafuring ofdiftances ; .the femicircle, plain table and 
theodolite for taking due angles $ and a protractor, or^ 
plaif)fcale, and compaiTes, ftn^ plotting or delineating the 
dimeniion of the £eld on paper, in oraer to reduce it to 
triaOgles, and thereby 10 flad chetrue^pe:ficialif0ffrM/or 
area, in acres ^ roods y nxidpa/es* 

In Meaiuring with the Chain, be carefa! to get the 
ihoneil diftacce between any two objeds; otherwiie you 
will make more of the land than there really u* Jo or**^ 
dcr hereunto you mull provide ten foiAiiiitcks lik^ arrows 
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ibar|> at t]ie end to ftick in the gipuiid* Thei^ having 
'fet ap white marks at thfe jwigles of the. fidd,; and «t 
other places where yon {^e oCcatioA. let jpoCir affifeant that 
leads the chaiii, carry all ■i;he arrows in hi* left hand, faKe 
Dtofe In the right with the chain ; and when he flicks 
down one bt his^rrowtb ^wjiys.lie ftrg diat it be in a 
tight line with the white and the eye of hiiti. that fpllo^ys 
ihechajn, wJto is aiMb tb gather up the llicks-t Go on 
Hbhns to the diilitnee yew are to pi^afure, whether il be a 
^diagoirat; pti-pendicdaN oi- ths boundary^ aff-fct k'^. 
« By this mechc^ he that fcJjows^he chain ^hd ga;hi?rs up 
^the Kfcks'has afure method of counting the number of 
chains, without any trouble, or fear of error. For in. 
0ance, ypu find a diftance to be 7 chains 56 links j whea 
^his isfet down in yoar fietd b^k, ruled in* pr6per co- 
, lun^nes, for that |Hxrp9fe, it wiU ftjnd thus 7^56 . So if the 
,diftance is 5. cbainsi 8 lioks,yoqcmer it thu^, 5108, al- 
ways minding to fet a cypher in the plac^ or piimes in' 
the Unks^ if tkey be under ten* The reader* thus fwraift. 
«d being well acquainted wiUi Decimal Arithmetic, and 
with Menforation of Superficies, 4s taught inf hi* Twifi^ 
i.^ qualified to go into tixe fields in order to neafiirf ihe 
Jaiae. 

H^ to fait th tlot 9/ afklit h *h G*«/> »«&, 0fd 

J^ cafi^ up the contm ihre^. 

In.order keraanto, you muft provide youc(btf with a 

fmall inftrument calJed a Crofs, which you nwy make of 

: wood ; thus, take a piece of Box wood turned round, and 

about 2 or 3 inches diameter s with a fine few cut on the 

, upper fide two flits crofs ways, thatfo they may be exa£Uy 

at right anglea with each other; and on the nnder fide 

of it let there be a hole for the conyenieaay of placing; it 

oppn « ilaff about your own height in time of practice. 

.Beii^g thus prepaced, go into a field, and upon a piece of 

paper draw a rough draught of it, as near the (hape as you 

^^n- While you ate doing this, let your afilllant place 

j>iece» of white paper at the angles A, B, C, D, E, F, Q, 

Qt H, and L Then, your affiftant takingtbe chain and 

auowiy.^aad at B andctiie^him to go towards \\ and.a» 
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y6a go along, by hetp of your cjj©6 take the perpendi- 
cular KC; thati^, ^nd Aicbs^poim in the line^ BI» that 
the ^^fF beijp^ pficked dowsy you can fee thro' the ilita 
tHe points I, B, and C, without moving yoiir Stoff, which 
will be the point K ; jput down the chains and links 
BK=i,5o ; leave a marlc at K» and meafnre on to L ; 
here, by help of your crofs looking at B and A, )ou will 
ftnd out the point L, where the perpendicular AL doth 
fall ; fet down the Anmber of chains either frosi B to L» 
or from K to Wit mi^tters not' which ; leave a mark at L, 
and ;ineai«ire on to 1/ and fet down the whole digonal 
BI=73»7'5. Go back to L and meafnre the perpendicular 
LA=i»4o, and CK=i,78» ^hich.put down upon your 
rough draught. And thus the trapezium ABCIis finiihed^ 
which note with the figure I. - 

Seccndly* Mai k the trapezium IDOH with the figure 
2. Then go taD, dircfiiing the affiftant towards H, and 
you will obferve the point N to fall at 3,93 chains, and 
the point M at 4,77 from D; where leave marks, and 
meafuring on to H you will find the whole diagonal DH 
zz5,7S.4H5aiDs ; which infer t in your rough draught at 
before. Then meafuring the perpendicular Mi, yoa 
wiir-^ditto be 1,80 andNO=i,o9, 

7^/VZ^^ GjO into the triangle GOQ^ which mark' 
with the Ij^^re j ; .and beginning at G, meafore to* 
wardf Qj an^^^pu.-g«-along, <xbftrve with your croft 
that the perpendic*ilar OP fills at P, 1,1 1 fiom G ; at P 
leave a mark, and meafure 10 Q, finding GQ=s:3,qA 
chains. Then going back to P meafure PO and you will 
find it to be l ,08 chains. 

Lajtly, Thciae ftiJl remains the Trapezium FQDE un* 

' meaiured, which note with the figure 4. Then cemi|^g 

to F, meafure towards D, and you will fee the pcrpen- 

' dicnlar SB to faU at 1,43 chains from P,which note down 

in your tough draught at before; meafuring on you. will 

find the perpendicular RQjo fall at 1,^2 chains fiomF, 

whith alfo ncte down : And meafuring to D^ you will 

find FD««*3,j(3 chains .which alfo note down. Then 

coming back to the marks which you left at R and St 

-meafure SK and yoii will find it x o>6o links^ and 

• . ^ QR 
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(^ ^0,3$ UnktiwIikK fee down in yonr £cU dnngbt, _ 
■d3 the neafuring ii »ll fioiflied. 

Note. YouiDuIl rtmember,wheii in the field, to smfan 
ID and DO, thcT being gf ufe in ploniiig, but n«l m cafting 
up of the ditoenlionlt 




For theReader'i better information, I (hall hcrt iaCett 
each oatticuUr meararemcnt in chain: and Uofcs. 



h, link! 


chllnki 


1, SO 


DH =s, 78 


1. 2Z 


Ml =1,80 


3. 75 


NO=,,o, 


1,40 


CFi=l, II 


..78 


GQ.-3.S4 


3>93 


PO »i,o8 


4.77 


FS =1,43 



FR 



.1, 7' 



FD —3, 23 
SE — o, 60 
QR— o, JS 
ID —4,94 
DO =4, 15 , 



